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(57) Abstract: This invention provides a method 
for treating neurodegenerative diseases in mammals 
comprising administering an effective amount of a 
cyclin-dependent kinase inhibitor. A preferred method 
uses cdk inhibitors of Formula (I) and Formula (II) 
where W is NH, S, SO, or S0 2 , R 1 includes phenyl and 
substituted phenyl, R 2 includes alkyl and cycloalkyl, 
R 3 includes alkyl and hydrogen, R s and R 9 include 
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PYRIDOPYRIMIDINONE DERIVATIVES FOR TREATMENT 
OF NEURODEGENERATIVE DISEASE 

FIELD OF THE INVENTION 

This invention concerns a method of treating neurodegenerative diseases 
in mammals by administering compounds that inhibit cyclin-dependent kinase 
enzymes. The invention also provides novel compounds that are useful in the 
method. 

BACKGROUND OF THE INVENTION 

Neurodegenerative diseases are conditions characterized by breakdown 
and dysfunction of neuronal activity. Diseases commonly falling within the 
neurodegenerative term include Alzheimer's disease (AD), Huntington's disease, 
Parkinson's disease, and Amyotrophic Lateral Sclerosis. Other conditions which 
result from degeneration of neuronal function are progressive supernuclear palsy 
(PSP) and pronto-temporal dementia linked to Parkinson's disease (FTDP-17). 

Neurodegenerative diseases often accompany the aging process, and these 
diseases are becoming more prevalent throughout the world as the general 
population reaches about 60 years of age and older. Even though 
neurodegenerative diseases have afflicted mankind for many years, the underlying 
causes remain unknown, and there are no cures. Several agents are available for 
treating the symptoms and physical effects of these diseases, but most are only 
marginally effective. The need continues to find new and better agents for treating 
these debilitating diseases. 

We have now discovered that compounds that inhibit certain enzymes 
called cyclin-dependent kinases (cdks) are useful for treating neurodegenerative 
diseases. Cyclin-dependent kinases are cellular enzymes that perform essential 
functions in regulating cell division and proliferation. The cyclin-dependent 
kinase catalytic units, of which 9 have now been described, are activated by 
regulatory subunits known as cyclins. At least 16 mammalian cyciins have been 
identified, including cyclin B/cdkl, cyclin A/cdk2, cyclin E/cdk3, cyclin D/cdk4, 
and the neuronal cdk2-like kinase known as cdk5. Cdk5, together with its 
brain-specific activator protein known as p35/p25, promotes phosphorylation of 
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the neuron-specific microtubule-associated protein lcnown as tau (Lew, et aL, 
Trends Biochem. Set, 1995;20:33-37). Aberrant expression of cdk5 contributes to 
the neurodegenerative disorder multiple system atrophy (Nakamura, et al., 
1 Neuropathol Exp. Neurol, 1998;57:690). The tau protein has long been 
5 associated with hyperphosphorylation in the pathogenesis of AD (Spillantini, 
et al) 5 Trends Neurosci., 1998;21 :428-433). In addition to amyloid plaques, 
neurofibrillary tangles are a primary marker for AD, and the major component of 
these neurofibrillary tangles is a substance known as paired helical filament-tau. 
This is a filamentous aggregate of hyperphosphorylated tau. Abnormal activation 

1 0 of protein kinase enzymes, and especially cyclin-dependent kinase 5 (cdk5) 

promotes tau hyperphosphorylation, and pathological activation of cdk5 appears 
to be a major contributor to the formation of hyperphosphorylated-tau. 

We have thus found that compounds which inhibit cyclin-dependent 
kinases, and especially cdk5, are useful in treating neurodegenerative diseases. An 

1 5 object of this invention is to provide a method for treating neurodegenerative 

disease in mammals comprising administering an effective amount of a cdk 
inhibitor. 

SUMMARY OF THE INVENTION 

This invention is a method for treating neurodegenerative diseases in 
20 mammals comprising administering an effective amount of an inhibitor of a 

cyclin-dependent kinase enzyme. In a preferred embodiment, the cdk inhibitor is a 
compound that inhibits cdk5 more than any of the other cdk enzymes. Any cdk 
inhibitor will work in the method of this invention, provided it inhibits cdk5 to 
some extent. 

25 In a preferred embodiment, the compound to be administered according to 

this invention is a pyridopyrimidine or aminopyrimidine cdk inhibitor. Such 
compounds are disclosed in WO 98/33798, US Patents 5,952,342 and 5,733,913, 
all incorporated herein by reference. Especially preferred cdk inhibitors are 
pyrido[2,3-d]pyrimidines and 4-aminopyrimidines of Formulas I and II below: 
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8 R 9 



R 4 -W 



and 




N NH 



wherein: 



5 WisNH,S,SO,orS0 2 ; 

Rl and include alkyl, cycloalkyl, substituted alkyl, substituted cycloalkyl, aryl, 
and heteroaryl; 

R3 includes hydrogen, alkyl, and halogen; 
XisO,S,orNH; 

10 and R^ independently are hydrogen, alkyl, alkoxy, halo, amino, and the like; 

and pharmaceutical^ acceptable salts thereof. 

An especially preferred method of this invention comprises administering 
a compound of Formula III: 



alkyl HI 

R'-H- 




15 



where alkyl is straight or branched Cj-Cg alkyl, and R' and R" independently are 



hydrogen, hydroxy, halo, nitro, or Cj-Cg alkoxy. 
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In another preferred embodiment, the foregoing compounds are used to 
treat neurodegenerative diseases selected from Alzheimer's, Huntington's, and 
Parkinson's diseases. 

DETAILED DESCRIPTION OF THE INVENTION 

All that is required to practice the method of treating neurodegenerative 
disease according to this invention is to administer to a mammal who is suffering 
from a neurodegenerative disease and in need of treatment, an effective amount of 
a cdk inhibitor having cdk5 inhibitory activity. 

As used herein, a "cdk inhibitor" is any compound that inhibits at least 
fifty percent (50%) of at least one cdk enzyme at a concentration (IC50) of at least 
5000 nanomolar (nM) when evaluated in a standard cyclin-dependent kinase 
assay. Preferably, the cdk inhibitors to be administered according to this invention 
will exhibit an IC50 against cdk5 of at least 500 nM. 

Preferred cdk inhibitors to be used in this invention are defined by 
Formula I: 



f R 9 



n ^ 



.R 3 



, XXX 

R ] -W N N~ X 



R 2 

and the pharmaceutically acceptable salts thereof, 
wherein: 

the dotted line represents an optional double bond; 
Wis NH, S, SO,orS0 2 ; 
X is either O, S, or NH; 

RiandR 2 are independently selected from the group consisting of H, (CH2) n Ar, 
(CH2) n heteroaryl, (CH2) n heterocyclyl, C1-C10 alkyl, C3-C10 cycloalkyl, 
c 2" c 10 alkenyl, and C2-C10 alkynyl, wherein n is 0, 1, 2, or 3, and the 
( CH 2)n Ar » (CH2) n heteroaryl, alkyl, cycloalkyl, alkenyl, and alkynyl 
groups are optionally substituted by up to 5 groups selected from NR 4 R 5 , 
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N(0)R 4 R 5 , NR 4 R 5 R 6 Y, alkyl, phenyl, substituted phenyl, 
(CH 2 ) n heteroaryl, hydroxy, alkoxy, phenoxy, thiol, thioalkyl, halo, COR 4 , 

C0 2 R 4 CONR 4 R 5 , S02NR 4 R 5 , SO3R 4 , P03R 4 , aldehyde, nitrile, nitro, 

OR5 
I 

heteroaryloxy, T(CH 2 ) m QR 4 , T(CH 2 )n£-(CH 2 ) m QR 4 , 

I 

H 

C(0)T(CH 2 ) m QR 4 , NHC(0)T(CH 2 ) m QR 4 T(CH 2 ) m C(0)NR 4 NR5, or 

T(CH 2 ) m C0 2 R 4 wherein each m is independently 1-6, T is O, S, NR 4 , 

N(0)R 4 , NR 4 R 6 Y, or CR 4 R 5 , and Q is O, S, NR 5 , N(0)R 5 , or NR5R°Y; 
R3 is H, alkyl, halogen, N0 2 , NR 4 R 5 , COOR 4 , OR 4 , CN, or CONR 4 R5; 

R 4 and R 5 are each independently selected from the group consisting of 

hydrogen, Ci -C$ alkyl, substituted alkyl, C 2 -C6 alkenyl, C 2 -C6 alkynyl, 

(CH 2 ) n Ar, C3-C10 cycloalkyl, heterocyclyl, and heteroaryl, or R 4 and 

R 5 together with the nitrogen to which they are attached optionally form a 
ring having 3 to 7 carbon atoms and said ring optionally contains 1, 2, or 
3 heteroatoms selected from the group consisting of nitrogen, substituted 
nitrogen, oxygen, and sulfur; 

When R 4 and R 5 together with the nitrogen to which they are attached 
form a ring, the said ring is optionally substituted by 1 to 3 groups selected 
from OH, OR 4 , NR 4 R5, (CH^OR 4 , (CH 2 )niNR 4 R5, T-(CH 2 ) m QR4, 

CO-T-(CH 2 ) m QR 4 ,NH(CO)T(CH 2 ) m QR 4 , T-(CH 2 ) m C0 2 R 4 , or 

T(CH 2 ) m CONR 4 R5; 

R 6 is alkyl; 

R8 and R9 independently are H, Ci-C 3 alkyl, NR 4 R 5 , N(0)R 4 R 5 , NR 4 r5r6y, 
hydroxy, alkoxy, thiol, thioalkyl, halo, COR 4 , C0 2 R 4 , .CONR 4 R 5 , 
S0 2 NR 4 R 5 , SO3R 4 PO3R 4 , CHO, CN, or N0 2 ; and 

Y is a halo counter-ion. 
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An especially preferred group of compounds of Formula I have the above 
formula wherein X is O. 



A preferred group of compounds of Formula I have the above formula 
wherein X is O, and is CH3 or H. In an especially preferred group of 

compounds, X is O, and R-* is H. 

Also preferred are compounds of Formula I wherein and R 9 both are 
hydrogen. 

Another preferred group of compounds of Formula I have the above 

formula wherein X is O, and R^ is Et 5 Pr, /-Pr, z-Bu, /-pentyl, or cycloalkyl. In an 

especially preferred group of compounds, X is O and R2 is z'-Pr or /-pentyl. 

In yet another preferred group of compounds of Formula I, X is O, and 

Rl is phenyl. Another preferred group of compounds of Formula I have one or 
more of the following structural features: X is O, and there is a double bond 

between C5 and Cg, Rl is phenyl, optionally substituted with 4-piperidinyl (with 

or without substitution), 4-(2-diethylaminoethoxy) or 4-(4-methyl piperazin-l-yl); 

and R^ is a branched alkyl or cycloalkyl, including but not limited to isopropyl, 
cyclopentyl, cyclohexyl, or norbomyl. In an especially preferred group of 
compounds, X is O, and R* is phenyl substituted with hydroxy, alkoxy, NR4r5 ? 
or T(CH2) m QR4, where R^ and R5, T, m, and Q all are as defined above. In an 
even more preferred group of compounds, X is O, and R* is phenyl substituted 
with NR 4 R5 or T(CH 2 ) m Q R4 where r4 311(1 r5 > t > m > ^ d Q a11 are as defined 



Another preferred group of compounds of Fonnula I are those wherein X 

is NH. 

The most preferred compounds of the present invention have the formula: 



Another preferred group of compounds are those wherein W is NH. 



above. 




W O 01/55148 



PCT/US00/32572 



-7- 

where R 2 is as defined above, and Ar is phenyl, substituted phenyl, or heteroaryl. 
Ideally, R 2 is alkyl such as ethyl, isopropyl, propyl, butyl, or isopentyl, or 
cycloalkyl such as norbornyl, cyclohexyl, or adamantyl. A most preferred 
Ar group is phenyl, preferably substituted with 1, 2, or 3 groups selected from 
phenyl, chloro, bromo, fluoro, methyl, methoxy, hydroxy, hydroxymethyl, 
2-diethylaminoethoxy, methoxycarbonylmethyl, carboxy, carboxymethyl, 
ethoxycarbonyl, nitro, 2-carboxyethyl, 2-ethoxycarbonylethyl, NR 4 R 5 , and 
0(CH 2 )o-6NR 4 R 5 5 wherein R 4 and R5 are as defined above. Another preferred 
Ar group is thiazolyl, for example, 2-thiazolyl, optionally substituted by phenyl, 
hydroxyphenyl, or alkoxyphenyl. 

Another group of cdk inhibitors useful in the method of this invention are 
those of Formula II: 




II 



wherein: 

the dotted line represents an optional double bond of either trans or 

c/5-stereochemistry; 
WisNH,S,SO,orS0 2 ; 

Z is COOR 7 , CN, CHO, CH 2 OR 7 , CH 2 NHR 7 CONHR 7 , or COR 7 ; 

Rl and R 2 are independently selected from the group consisting of H, (CH2) n Ph, 
(CH2) n heteroaryl, (CH 2 ) n heterocycle, Cj-Ciq alkyl, C3-C10 cycloalkyl, 
C 2 -Cjo alkenyl, and C 2 -Cio alkynyl, wherein n is 0, 1, 2, or 3 and the 
( CH 2)n ph > (CH 2 ) n heteroaryl, alkyl, cycloalkyl, alkenyl, and alkynyl 
groups are optionally substituted by groups of NR 4 R^, N(0)R 4 R 5 , 
NR 4 R 5 R 6 Y, phenyl, substituted phenyl, hydroxy, alkoxy, phenoxy, thiol, 
thioalkyl, halo, COR 4 , C0 2 R 4 , CONR 4 R5, S0 2 NR 4 R 5 , SO3R 4 , PO3R 4 , 
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aldehyde, nitrile, nitro, heteroaryloxy, T(CH2) m QR 4 , C(0)T(CH2) m QR 4 

NHC(0)T(CH 2 ) m QR 4 , or T(CH 2 ) m C0 2 R 4 wherein m is 1 to 6, T is O, 

S, NR 4 N(0)R 4 , NR 4 R6y, or CR 4 R 5 , and Q is 0, S, NR$, N(0)R5, or 
NR5R6Y; 
R 3 is H or alkyl; 

R 4 andR5 are independently selected from the group consisting of hydrogen, 

Cj-Ce alkyl, substituted alkyl, C2-C6 alkenyl, C2-C6 alkynyl, (CH2) n Ph, 

C3-C10 cycloalkyl, and heteroaryl, or R 4 and R 5 together with the 

nitrogen to which they are attached optionally form a ring having 3 to 
7 carbon atoms and said ring optionally contains 1, 2, or 3 heteroatoms 
selected from the group consisting of nitrogen, substituted nitrogen, 
oxygen, and sulfur; 

R 6 is alkyl; 

Y is a halo counter-ion; 

R? is one of H, lower alkyl, or phenyl. 

R8 and R 9 independently are H, Ci-C 3 alkyl, NR 4 R 5 , N(0)R 4 R 5 , NR 4 R 5 R 6 8, 
hydroxy, alkoxy, thiol, thioalkyl, halo, COR 4 , C0 2 R 4 CONR 4 R 5 , 
S0 2 NR 4 R 5 , SO3R 4 , PO3R 4 , CHO, CN, or N0 2 ; 

and the pharmaceutical^ acceptable salts thereof 

Preferably, compounds of Formula II have a trans double bond between 

C5 and Cg, more preferably with R 1 being phenyl, and even more preferably with 
both Rl being phenyl and R^ being alkyl or cycloalkyl. 

Also preferred are compounds of Formula II wherein R^ and R 9 both are 
hydrogen. 

Examples of NR 4 R^ groups include amino, methylamino, 
di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyl amino, 
3-ethylaminobutyl amino, 3-di-n-propylamino-propyl amino, 4-diethylaminobutyl 
amino, and 3-carboxypropionyl amino. R 4 and R^ can be taken together with the 
nitrogen to which they are attached to form a ring having 3 to 7 carbon atoms and 
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1, 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted 
nitrogen, oxygen, and sulfur. Examples of such cyclic NR 4 R5 groups include 
pyrrolidinyl, piperazinyl, 4-methylpiperazinyl, 4-benzylpiperazinyl, pyridinyl, 
piperidinyl, pyrazinal, morpholinyl, and the like. 

Unless otherwise expressly stated, the following definitions are adhered to 
throughout this disclosure. 

"Alkyl" means a straight or branched hydrocarbon radical having from 

1 to 10 carbon atoms (unless stated otherwise) and includes, for example, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, 
iso-pentyl, n-hexyl, and the like. 

"Halo" includes fluoro, chloro, bromo, and iodo. 

"Alkenyl" means straight and branched hydrocarbon radicals having from 

2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-l-yl, 
2-ethenylbutyl, 3-hexen-l-yl, and the like. 

"Alkynyl" means straight and branched hydrocarbon radicals having from 
2 to 6 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 
propynyl, 2-butyn-l-yl, 3-pentyn-l-yl, and the like. 

"Cycloalkyl" means a monocyclic or polycyclic hydrocarbyl group such as 
cyclopropyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
norpinanyl, decalinyl, norbornyl, cyclohexyl, and cyclopentyL Such groups can be 
substituted with groups such as hydroxy, keto, and the like. Also included are 
rings in which 1 to 3 heteroatoms replace carbons. Such groups are termed 
"heterocyclyl," which means a cycloalkyl group also bearing at least one 
heteroatom selected from 0, S, or NR2, examples being oxiranyl, pyrrolidinyl, 
piperidyl, tetrahydropyran, and morpholine. 

"Alkoxy" refers to the alkyl groups mentioned above bound through 
oxygen, examples of which include methoxy, ethoxy, isopropoxy, terf-butoxy, and 
the like. In addition, alkoxy refers to polyethers such as -0-(CH2)2-0-OH3, and 
the like. 

"Alkanoyl" groups are alkyl linked through a carbonyl, ie, Cj-Cs-CXO)-. 
Such groups include formyl, acetyl, propionyl, butyryl, and isobutyryl. 
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"Acyl" means an alkyl or aryl (Ar) group bonded through a carbonyl 
group, ie, R-C(O)-. For example, acyl includes a Cj-Cg alkanoyl, including 

substituted alkanoyl, wherein the alkyl portion can be substituted by NR^r5 or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 
5 the like. 

The alkyl, alkenyl, alkoxy, and alkynyl groups described above are 

optionally substituted, preferably by 1 to 3 groups selected from NR 4 R 5 , phenyl, 
substituted phenyl, thio Cj-C6 alkyl, Cj-Cg alkoxy, hydroxy, carboxy, 

Ci-Cg alkoxycarbonyl, halo, nitrile, cycloalkyl, and a 5- or 6-membered 
10 carbocyclic ring or heterocyclic ring having 1 or 2 heteroatoms selected from 

nitrogen, substituted nitrogen, oxygen, and sulfur. "Substituted nitrogen" means 
nitrogen bearing Cj-Cg alkyl or (CH2) n Ph where n is 1, 2, or 3. Perhalo and 

polyhalo substitution is also embraced. 

Examples of substituted alkyl groups include 2-aminoethyl, 
15 pentachloroethyl, trifluoromethyl, 2-diethylaminoethyl, 2-dimethylaminopropyl, 
ethoxycarbonylmethyl, 3-phenylbutyl, methanylsulfanylmethyl, methoxymethyl, 
3-hydroxypentyl, 2-carboxybutyl, 4-chlorobutyl, 3-cyclopropylpropyl, 

**^+«-Pi-.»««^«4-is»ri i ~~~-~u ~ a — ;~ ~: i *i 1 — j 

2-(4-methylpiperazinyl)ethyl. 
20 Examples of substituted alkynyl groups include 2-methoxyethynyl, 

2- ethylsulfanyethynyl, 4-(l-piperazinyl)-3-(butynyl), 3-phenyl-5-hexynyl, 

3- diethylamino-3-butynyl, 4-chloro-3-butynyl, 4-cyclobutyl-4-hexenyl, and the 
like. 

Typical substituted alkoxy groups include aminomethoxy, 
25 trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycarbonylethoxy, 
3-hydroxypropoxy, 6-carboxhexyloxy, and the like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dimethylaminomethyl, carboxymethyl, 4-dimethylamino-3-buten-l-yl, 
5-ethylmethylamino-3-pentyn-l-yl, 4-morpholiriobutyl, 
30 4-tetrahydropyrinidylbutyl, 3-imidazolidin-l-ylpropyI, 4-tetrahydrothiazol- 
3-yl-butyl, phenylmethyl, 3-chlorophenylmethyl, and the like. 
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The terms "Ar" and "aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaryl groups have from 4 to 9 ring atoms, from 1 to 4 of which are 
independently selected from the group consisting of O, S, and N. Preferred 
heteroaryl groups have 1 or 2 heteroatoms in a 5- or 6-membered aromatic ring. 
Mono and bicyclic aromatic ring systems are included in the definition of aryl and 
heteroaryl. Typical aryl and heteroaryl groups include phenyl, 3-chlorophenyl, 
2,6-dibromophenyl, pyridyl, 3-methylpyridyl, benzothienyl, 2,4,6-tribromophenyl, 
morpholinyl, indolyl, benzotriazolyl, indazolyl, 4-ethylbenzothienyl, furanyl, 
3,4-diethylfuranyl, naphthyl, 4,7-dichloronaphthyl, pyrrole, pyrazole, imidazole, 
thiazole, and the like. 

Preferred Ar groups are phenyl and phenyl substituted by 1, 2, or 3 groups 
independently selected from the group consisting of alkyl, alkoxy, thio, thioalkyl, 
halo, hydroxy, -COOR 7 , trifluoromethyl, nitro, amino of the formula -NR 4 R 5 , 
and T(CH 2 ) m QR 4 or T(CH2) m C0 2 R 4 wherein m is 1 to 6, T is O, S, NR 4 , 
N(0)R 4 , NR 4 R6Y, or CR 4 R5, Q is O, S, NR5, N(0)R5, or NR5r6 Y wherein 
R 4 and R 5 are as described above, and R 7 is alkyl or substituted alkyl, for 
example, methyl, trichloroethyl, diphenylmethyl, and the like. The alkyl and 
alkoxy groups can be substituted as defined above. For example, typical groups 
are carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, hydroxyalkoxy, and 
alkoxyalkyl. 

The compounds to be used in the present invention can exist in unsolvated 
forms as well as solvated forms, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. 

The compounds of Formula I and II are capable of further forming both 
pharmaceutical^ acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents and N-oxides of a compound of 
Formula I and/or II. This invention also provides pharmaceutical formulations 
comprising a compound of Formula I and/or II together with a pharmaceutical^ 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in 
the method of the present invention. 

t 
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Pharmaceutically acceptable acid addition salts of the compounds of 
Formula I and II include salts derived form inorganic acids such as hydrochloric, 
nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorus, and the like, as 
well as the salts derived from organic acids, such as aliphatic mono- and 
5 dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, 

alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such 
salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, 
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, 
pyrophosphate, chloride, bromide, iodide, acetate, propionate, caprylate, 
10 isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, 
mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, 
benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, maleate, 
tartrate, methanesulfonate, and the like. Also contemplated are the salts of amino 
acids such as arginate, gluconate, galacturonate, and the like; see, for example, 
1 5 Berge, et aL, "Pharmaceutical Salts," J. of Pharmaceutical Science, 1 977;66: 1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the free base form with a sufficient amount of the desired acid to produce the salt 
in the conventional manner. The free base form may be regenerated by contacting 
the salt form with a base and isolating the free base in the conventional manner. 
20 The free base forms differ from their respective salt forms somewhat in certain 

physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or 
amines, such as alkali and alkaline earth metal hydroxides, or of organic amines. 
25 Examples of metals used as cations are sodium, potassium, magnesium, calcium, 
and the like. Examples of suitable amines are N,N'-dibenzylethylenediamine, 
chloroprocaine, choline, diethanolamine, ethylenediamine, N-methylglucamine, 
and procaine; see, for example, Berge, et al., supra. 

The base addition salts of acidic compounds are prepared by contacting the 
30 free acid form with a sufficient amount of the desired base to produce the salt in 

the conventional manner. The free acid form may be regenerated by contacting the 
salt form with an acid and isolating the free acid in a conventional manner. The 
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free acid forms differ from their respective salt forms somewhat in certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their respective free acid for puiposes of the present invention. 
The compounds of the present invention can be formulated and 
5 administered in a wide variety of oral and parenteral dosage forms, including 

transdermal and rectal administration. All that is required is that a cdk inhibitor be 
administered to a mammal suffering from a neurodegenerative disease in an 
effective amount, which is that amount required to cause an improvement in the 
neurodegenerative disease and/or the symptoms associated with such disease. It 

10 will be recognized to those skilled in the art that the following dosage forms 

may comprise as the active component, either a compound of Formula I and/or II 
or a corresponding pharmaceutically acceptable salt or solvate of a compound of 
Formula I and/or II. 

For preparing pharmaceutical compositions with the cdk compounds, 

15 pharmaceutically acceptable carriers can be either a solid or liquid. Solid form 
preparations include powders, tablets, pills, capsules, cachets, suppositories, and 
dispensable granules. A solid carrier can be one or more substances which 
may also act as diluents, flavoring agents, binders, preservatives, tablet 
disintegrating agents, or an encapsulating material. 

20 In powders, the carrier is a finely divided solid such as talc or starch which 

is in a mixture with the finely divided active component. In tablets, the active 
component is mixed with the carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and size desired. 

The formulations of this invention preferably contain from about 5% to 

25 about 70% or more of the active compound. Suitable carriers include magnesium 
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth, methylcellulose, sodium carboxymethylcellulose, a low melting wax, 
cocoa butter, and the like. A preferred form for oral use are capsules, which 
include the formulation of the active compound with encapsulating material as a 

30 carrier providing a capsule in which the active component with or without other 
carriers, is surrounded by a carrier, which is thus in association with it. Similarly, 
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and 
lozenges can be used as solid dosage forms suitable for oral administration. 
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For preparing suppositories, a low melting wax, such as a mixture of fatty 
acid glycerides or cocoa butter, is first melted and the active component is 
dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient size molds, allowed to cool, and thereby to solidify. 
5 Liquid form preparations include solutions, suspensions, and emulsions 

such as water or water/propylene glycol solutions. For parenteral injection, liquid 
preparations can be formulated in solution in aqueous polyethylene glycol 
solution, isotonic saline, 5% aqueous glucose, and the like. Aqueous solutions 
suitable for oral use can be prepared by dissolving the active component in water 

10 and adding suitable colorants, flavors, stabilizing and thickening agents as desired. 
Aqueous suspensions suitable for oral use can be made by dispersing the finely 
divided active component in water and mixing with a viscous material, such as 
natural or synthetic gums, resins, methylcellulose, sodium 
carboxymethylcellulose, or other well-known suspending agents. 

1 5 Also included are solid form preparations that are intended to be 

converted, shortly before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors, 
stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 

20 solubilizing agents, and the like. Waxes, polymers, microparticles, and the like 
can be utilized to prepare sustained-release dosage forms. Also, osmotic pumps 
can be employed to deliver the active compound uniformly over a prolonged 
period. 

The pharmaceutical preparations for use in the invention are preferably in 
25 unit dosage form. In such form, the preparation is subdivided into unit doses 

containing appropriate quantities of the active component. The unit dosage form 
can be a packaged preparation, the package containing discrete quantities of 
preparation, such as packeted tablets, capsules, and powders in vials or ampules. 
Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it 
30 can be the appropriate number of any of these in packaged form. 

The therapeutically effective dose of a compound of Formula I and/or 
Formula II will generally be from about 1 mg to about 100 mg/kg of body weight 
per day. Typical adult doses will be about 50 mg to about 800 mg per day. The 
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quantity of active component in a unit dose preparation may be varied or adjusted 
from about 0.1 mg to about 500 mg, preferably about 0.5 mg to 100 mg according 
to the particular application and the potency of the active component. The 
composition can, if desired, also contain other compatible therapeutic agents. A 
5 subject in need of treatment with a compound of Formula I and/or II is 

administered a dosage of about 1 to about 500 mg per day, either singly or in 
multiple doses over a 24-hour period. 

The following compounds illustrate specific embodiments provided by the 
present invention, and the compounds listed below are among the preferred 
10 embodiments for use in treating neurodegenerative diseases: 

8-(3-Phenoxy-benzyl)-2-phenylaim 

8-(2-Cyclopropyl-ethyl)-2-phenylammo-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-(2-Naphthalen-2-yl»ethyl)-2-phenylamino-8H-pyrido[2,3-d]pyriinidm 

15 7-one; 

8-(3,5-Dimethoxy-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-Hex-2-ynyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-(4-Methylsulfanyl-benzyl)-2-phenyla^ 

20 7-one; 

< 8-(3,3-Dimethyl-butyl)-2-pte 

8-(2-Phenethyl-benzyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-(2-Ethyl-hexyl)-2-phenylamm^ 

8-Cyclohex-3-enylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 

25 7-one; 

8-Bicyclo[2.2.1]hept-2-ylmethyl-2-phenylamino-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-(4-CMoro-2-mtro-benzyl)-2-phe 

. 7-one; 

30 8-(3-E%l-oxetan-3-ylme%l)-2-phenylarnino-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-[2-(2-Methoxy-ethoxy)-e%l]-2-phenylamino-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 
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8-(2,23,3,3-Pentafluoro-propyl)-2-p^ 
pyrimidin-7-one; 

2-Phenylamino-8-(tetrahycko-^ 
pyrimidin-7-one; 

8-(3-Me%l-but-2-enyl)-2-phenylamino-8H-pyrido[23-d]pyrim 

7-one; 

8-[2-(4-tert-Butyi-pherw^ 
pyrimidin-7-one; 

8-(4-Ethyl-benzyl)-2-phenylan^ 

8-(2-Phenoxy-e%l)-2-phenylamino-8H-^^^ 

8-(2-Methyl-allyl)-2-phenylam^^ 

8-(3-Methyl-benzyl)-2-phe^ 

8-(4-Me%l-benzyl)-2-ph^ 

8-(2-Butoxy-ethyl)-2-phenylamm^^ 

2-Phenylamino-8-(2,2,2-trifluoro^ 

2-Phenylamino-8-(2-thiophen-2-yl-e%^ 

7-one; 

8-Benzo[13]dioxol-5-ylmethyl-2-phe^ 

7-one: 

8-Cyclohexylmethyl-2-phenylamino-8H»pyrido[2 5 3-d]pyriniidin-7-one; 

8-(2-Ethoxy-ethyl)-2-phenylamino-8H-pyrido[2 J 3-d]pyriinidin-7-one; 

2-Phenylamino-8-thiophen-2-ylmethyl-8H-pyrido[23-d]pyrimidin-7-one; 

8-Fiu*an-2-ylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Phenyl-allyl)-2-phenylamino-8H-pyrido [2 5 3 -d]pyrimidin-7-one; 

8-Furan-3-ylmethyl-2-phenyM 

8-(3-Methoxy-propyl)-2-phenylamm^ 

8-(3-Methyl-bicyclo[2.2.1]hept-2-ylme%l)-2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-Phenylamino-8-(3-phenyl-prop-2-ynyl)-8H-pyrido[2 3 3-d]pyrimidin- 

7-one; 

8-(2-Methyl-3-oxo-butyl)-2-phenylamino-8H-pyrido[2 5 3-d]pyriirddin- 

7-one; 



WO 01/55148 



PCT/US00/32572 



-17- 

8-[Bis-(4-fluoro-phenyl)-methyl>^^ 

pyrimidin-7-one; 

8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-phenylainiBO-8H-- 

pyrido[2 ? 3-d]pyrimidin-7-one; 

8-(2-Isopropyl-cyclohe\7l)-2-phenylai^ 

7-one; 

8-(2,23 5 3 5 4 J 4 ? 5 9 5 5 6 5 6J,7-Dodecafluoro-l 9 l-dimethyl-heptyl)- 
2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one; 

2-Phenylamino-8-(lJJ-trm^^ 
pyrido[23-d]pyrimidin-7-one; 

2-Phenylamino-8-(2 5 2 5 2-trifluoro- 1 -phenyl-ethyl)-8H-pyrido[2 ? 3-d]- 

pyrimidin-7-one; 

2-Phenylamino-8-(2 3 2,2-tricmoro-l-phenyl-ethyl)-8H-py^ 

pyrimidin-7-one; 

8-(23-Dimethyl-cyclohexyl)-2-phenylamino-8H-pyrido[23-d]py 

7-one; 

2-Phenylamino-8-(tetrahy^ 

7-one; 

8-Cyclohex-2-enyl-2-phenylamino-8H-pyrido[2,3-d]pyriinidin-7-one; 
2-Phenylamino-8-(13,3-trime%l-bicyclo[2.2J]hept-2-yl)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

8-Bicyclo[2.2.1]hept-5-en-2-yl-2-phenylamino-8H-pyrido[2 ? 3"d]- 

pyrimidin-7-one; 

8-(l-Naphthalen-2-yl-ethyl)-2-phenyl^ 

7-one; 

8-(l-Me%l-2-phenyl-ethyl)-2-phe^ 

7-one; 

8-(2>Dimethyl-cyclohexyl)-2-phe^ 

7-one; 

8-(4-sec-Butyl-cyclohexyl)-2-phenylamino-8H-pyrido[23-d]pyrimidin- 

7-one; 

8-Cyclohex-3-enyl-2-phenylainino-8H-pyrido[2 5 3-d]pyrimi 
8-Indan-l-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
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8-(2-Isopropyl-5-methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d^ 
pyrimidin-7-one; 

8-(l-Naphthalen-2-yl-ethyl)-2-phenylamino-8H-pyrido[23-d]pyrimid 

7-one; 

5 8-(2,6-Dimethyl-cyclohexyl)-2-phen^^ 
7-one; 

8-(5-Isopropyl-2-methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2 9 3-d]- 
pyrimidin-7-one; 

8-(l-Methyl-pent-2-ynyl)-2-phenylai^ 

10 7-one; 

8-Bicyclo[2.2.1]hept-2-yl-2-phenylmBino-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-(l-Methyl-2 > 2-diphenyl-ethyl)-2-phenylamino-8H-pyrido[2 ) 3-d]- 
pyrimidin-7-one; 
15 8-[l-(4-Methoxy-phenyl)-ethy^ 
pyrimidin-7-one; 

2-Phenylamino-8-(l,2,3,4-tetraty^ 
pyrimidin-7-one; 

2-PhenyIamino-8-( 1 -p-toiyi-ethyI)-8H-pyrido [2,3 -d]pyrimidin-7-one; 
20 8-Adamantan-2-yl-2-phenylamino-8H-pyri^ 

8-(l-Methyl-but-3-ynyl)-2-phenylamino-8H-pyrido[23-d]pyriniidin- 

i 

7-one; 

J 8-Bicyclo[2.2. l]hept-2-yl-2-phenylamino-8H-pyrido[23-d]pyrimidin- 

7-one; 

25 8-(l-Cyclohexyl-ethyl)-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one; 

8-Dicyclohexylmethyl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one; 
2-Pheny lamino-8-(phenyl-o-toly 1-methyl)- 8H-pyrido [2 ,3 -d]pyrimidin- 

7-one; 

8-[l-(3 5 4-Dichloro-phenyl)-ethyl]-2-phenylamino-8H-pyrido[23-d]-' 
30 pyrimidin-7-one; 

8-(l-Methyl-hexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-Indan-2-yl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
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8-[l-(2-Bromo-phenyl)-ethyl]-2-phenyl^^ 

7-one; 

8-(2-Methoxy- 1 -methyl-ethyl)-2-phenylamino-8H-pyrido[2 5 3-d]- 
pyriniidin-7-one; 

8-(l -Methyl-2-pheny^ 

7-one; 

8-(l-Ethyl-propyl)-2-phenyl^^ 
8-(4-Isopropyl-cyclohexyl)-2-phenylam^^ 

7-one; 

8-Acenaphthen-l -yl-2-phenylam^ 
8-(2-Oxo-eyclohexyl)-2-phenyla^ 

2-Phenylamino-8-(l ,2,3 3 4-tetrahydro-naphthalen- 1 -yl)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-(l-Methyl-heptyl)-2-phenyl^ 

2-Phenylamino-8-[phenyl-(2-^ 
pyrido [2,3 -d]pyrimidin-7-one; 

2-Phenylamino-8-(l,7J-t^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-(l , 1 -Dioxo-tetrahydro- 1 -8 6 "thiophen-3-yl)-2-phenylamino-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-(l-Biphenyl-4-yl-ethyl)-2-phenyla^ 

7-one; 

8-(3-Methyl-cyclohexyl)-2-phen^ 

7-one; 

8-Benzhydryl-2-phenylaimn^ 

2-Phenylamino-8-(9H-xanthen-9-yl)-8H-pyrido[23-d]pyrimidin-7-o^ 
8-(l-Pentyl-prop-2-ynyl)-2-phenylam^ 

7-one; 

8-(Octahydro-inden-5-yl)-2-phenyla^ 

7-one; 

2-Phenylamino-8-(2-phenyl-cyclohexy^ 

7-one; 
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8-(3,5-Dimethyl-cyclohexyl)-2-phenyl^ 

7-one; 

8-(4-tert-Butyl-cyclohexyl)-2-pheny lamino-8H-pyrido [2,3 -d]pyrimidin- 

7-one; 

8-(2-Me%l-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimi 

7-one; 

8-[3-Phenoxy-l-(2-phenoxy-ethyl)-propyl]-2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(l -CycIohexyl-propyl)«2-phenylamino-8H-pyrido[2,3 -d]pyrimidin- 

7-one; 

8-(l-Ethyl-prop-2-ynyl)-2-phenylamino-^^ 
2-Phenylamino-8-(l-phenyl-heptyty^ 
8-[(4-Methoxy-phenyl)-pyri 
pyrido[2,3-d]pyrimidin-7-one; 

8-BicycIohexyl-4-yl-2-phenyIamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-(4-Methyl-cyclohexyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-Cyclohexyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-(Cyclohexyi-phenyi-methyi>^ 
pyrimidin-7-one; 

2-Phenylamino-8-(l-phenyl-propyl)-8H-pyrido[23-d]pyrimidin-7-one; 
2-Phenylamino-8<l-phenyl-prop-2-ynyl)-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

2-Phenylamino-8-(2-phenyl-[13]diox^ 

7-one; 

2-Phenylamino-8-(2,2 5 2-trifluoro- 1 -trifluoromethyl-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(7-Oxo-2-phenylamino-7H-pyrido[23-d]pyr^ 

8-Cyclooctyl-2-phenylamino-8H-pyrido[2 ? 3-*d]pyrimidin-7-one; 

8-(Decahydro-naphthalen-2-yl)-2-phenylaiiiino-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-(9H-Fluoren-9-yl)-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one; 
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8-[4-(14-Dimethyl-propyl)-cyclohexyl]-2-phenylamino-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-(l 0, 1 1 -Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-2-phenylaihiiio-8H- 
pyrido[23-d]pyrimidin-7-one; 
5 2-Phenylamino-8-[2,2,2-trichloro- 1 -(4-fluoro-phenyl)-ethyl]-8H- 

pyrido[2 ,3 -d]pyrimidin-7-one; 

2-Phenylainino-8-(3,3,5-trimethyl-cyclohexyl)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(3-Phenoxy-benzyl)-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-]- 

10 pyrimidin-7-one; 

8-(2-Cyclopropyl-ethyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-]pyrimidin-7-one; 

8-(2-Naphthalen-2-yl-ethyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 
15 8-(3,5-Dimethoxy-ben2yl)-2-(4-piperidin-l-yl-phenylamiiio)-8H- 

pyrido[23-d]pyrimidin-7-one; 

8-Hex-2-ynyl-2-(4-piperidin-l -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(4-Methylsulfanyl-benzyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 

20 pyrido[2,3-d]pyrimidin-7-one; 

8-(3,3-Dimethyl-butyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Plienethyl-benzyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 
25 8-(2-Ethyl-hexyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-Cyclohex-3-enylmethyl-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[23-d]pyrimidin-7-one; 

8-Bicyclo[22J]hept-2-ylme%l-2<4-piperidin-l-yl-phenylamiiio)-8H- 

30 pyrido[2,3-d]pyrimidin-7-one; 

8-(4-Chloro-2-nitro-benzyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[2 } 3-d]pyrimidin-7-one; 
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8-(3-Ethyl-oxetan-3-ylmethyl)-2-(4-piperidin-l-yl-phenylam^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-[2-(2-Methoxy-ethoxy)-ethyl]-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
5 8<2 5 2 5 3,33-Pentafluoro-propyl)-2-(4-piperidin-l-y]-phenylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

2-(4-Piperidin- 1 -yl-phenylamino)-8-(tetrahydro-furan-2-ylmethyl)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(3-Methyl-but-2-enyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
1 0 pyrido[23-]pyninidin-7-one; 

8-[2-(44ert~Butyl-phenoxy)^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-(4-Ethyl-benzyl)-2-(4-piperW^ 
pyrimidin-7-one; 

1 5 8-(2-Phenoxy-ethyl)-2-(4-piperidin-l -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(2-Methyl-allyl)-2-(4-piperM^ 
pyrimidin-7-one; 

8-(3 «Methyi-benzyI)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2 5 3-d]- 
20 pyrimidin-7-one; 

8-(4-Methyl-benzyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2>d]- 
pyrimidin-7-one; 

8-(2-Butoxy-ethyl)-2-(4-piperidin- 1 -yl-phenylamino>8H-pyrido[2 ? 3-d]- 
pyrimidin-7-one; 
25 2-(4-Piperidin-l-yl-pte^^ 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-Benzo[l 5 3]dioxol-5-ylmethyl-2-(4-piperidin- 1 -yl-phenylainino)-8H- 
30 pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohexylmethyl-2-(4-piperidi^ 
pyrimidin-7-one; 
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8-(2-Ethoxy-ethyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyriniidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino)-8-thiophen-2-ylmethyl-8H- 

pyrido[2>d]pyrimidin-7-one; 

8-Furan-2-ylmethyl-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(3-Phenyl-allyl)-2-(4-piperidm-l-yl-phenylaiiiino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-Furan-3-ylmethyl-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(3-Methoxy-propyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[23-d]pyrimidin-7-one; 

8-(3-Methyl-bicyclo[2.2.1]hept-2-ylmethyl)-2-(4-piperidin-l-yl- 
phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 

8-(3-Phenyl-prop-2-ynyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methyl-3-oxo-butyl)-2-(4-piperidm-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-[Bis-(4-fluoro-phenyl)-methyl]-2-(4-piperidin-l-yl-phenylainino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-(4-piperidin-l -yl- 

phenyIamino)-8H-pyrido[2,3-d]pyiimidin-7-one; 

8-(2-Isopropyl-cyclohexyl>2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3 -d]pyrimidin-7-one; 

8-(2,2,3 5 3,4,4,5,5,6,6,7,7-Dodecafluoro-l,l-dimethyl-heptyl)- 
2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino)-8-(lJJ-trimethyl-bicyclo[2.2.1]hept- 

2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylamiiio)-8-(2,2,2-trifluoro-l-phenyl-ethyl)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino)-8-(2,2 5 2-trichloro-l-phenyl-ethyl)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 
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8-(2 ? 3-Dimethyl-cyclohexyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyximidin-7-one; 

2-(4-Piperidin- 1 -yl-phenylamino)-8-(tetrahydro-pyran-4-yl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohex-2-enyl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2 ? 3-d]- 
pyrimidin-7-one; 

2-(4-Piperidin-l~yl-phenylam^ 
2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo [2.2.1 ]hept-5 -en-2-yl-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 -Naphthalen-2-yl-ethyl)-2-(4-piperidin- 1 -yl-pheny lamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(l -Methyl-2-phenyl-ethyl)-2-(4-piperidin-l -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2 5 5-Dimethyl-cyclohexyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(4-sec-Butyl-cyclohexyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
py rido [2,3 -d]pyrimidin- 7-one; 

8-Cyclohex-3-enyi-2-(4-piperidin- i -yl-phenylamino)-8H-pyrido [2,3-d]- 
pyrimidin-7-one; 

8-Indan-l-yl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-(2-Isopropyl-5-methyl-cyclohexyl)-2-(4-piperidin-l-yl~phenylamino)- 
8H-pyrido[2 3 3-d]pyrimidin-7-one; 

8-( 1 -Naphthalen~2-yl-ethyl)-2-(4-piperidin- 1 -yl-pheny lamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2,6-Dimethyl-cyclohexyl)-2-(4-piperidin- 1 -yl-pheny lamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(5-Isopropyl-2-methyl-cyclohexyl)-2-(4-piperidin-l-yl-phenylamino)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 -Methy l-pent-2-ynyl)-2-(4-piperidin- 1 -y l-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 



WO 01/55148 



PCT/US00/32572 



-25- 

8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Me%l-2 5 2-diphenyl-ethyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-[l<4-Methoxy-phenyl)-ethyl]-2-(4-piperidin-l-yl-phenylamino>8H- 

pyrido[2,3-d]pyrimidin-7-one; 

2K4-Piperidin-l-yl-phenylamino)-8-(l 5 2,3,4-tetrahydro-naphthalen-2-yl)- 

8H-pyrido[23-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino)-8-(l-p-tolyl-ethyl)-8.H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-Adamantan-2-yl-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(l-Methyl-but-3-ynyl)-2^4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(l -Cyclohexyl-ethyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Dicyclohexylmethyl-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(Phenyl-o-tplyl-me%l)-2<4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8.[l.(3,4-DicWoro-phenyl)-ethyl]-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Methyl-hexyl)-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-Indan-2-yl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-[l-(2-Bromo-phenyl)-ethyl]-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methoxy-l -methyl-ethyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[23^]pyrimidin-7-one; 
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8-(l-Methyl-2-phenyl-et^ 
pyrido[23-d]pyrimidin-7-one; 

8-(l -Ethyl-propyl)-2-(4-piperidin- 1 »yl-phenylamino)-8H-pyrido[2 5 3-d]-. 
pyrimidin-7-one; 

5 8-(4-Isopropyl-cyclohexyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-Acenaphthen- 1 -yl-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-(2-Oxo-cyclohexyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
1 0 pyrido[2,3 -d]pyrimidin-7-one; 

2-(4-Piperidin- 1 -yl-phenylamino)-8-(l ,2,3 ,4-tetrahydro-naphthalen-l -yl)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 -Methyl-heptyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2 ? 3-d]- 
pyrimidin-7-one; 

1 5 8-|Thenyl-(2-trifluorom 1 -yl- 

phenylamino)-8H-pyrido[2 5 3-d]pyrimidin--7-one; 

2-(4-Piperidin-l-yl-pte^^ 
2-yl)-8H-pyrido[2,3-d]pyrimidiii-7-one; 

8-( 1 , 1 -Dioxo-tetrahydro-56"thiophen-3 -yl)-2-(4-piperidin- 1 -yl- 
20 phenylamino)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-(l-Biphenyl-4-yl-ethyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Methyl-cyclohexyl)-2-(4-piperidin-l-yl-phenylaniirio)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
25 8-Benzhydryl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2 5 3-^ 
pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylami^^^ 
pyrimidin-7-one; 

8-(l -Pentyl-prop-2-ynyl)-2-(4-piperidin-l -yl-phenylamino)-8H- 
30 pyrido[2,3-d]pyrimidin-7-one; 

8-(Octahydro»inden-5-yl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 
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8-(2-Phenyl-cyclohexyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 

pyrido[23-d]pyrimidin-7-one; 

8-(3,5-Dimethyl-cyclohex7l)-2-(4-piperidin-l-yl-phenylan^ 

pyrido[2,3 -d]pyrimidin-7-one; 
5 8-(4-tert-Butyl-cyclohexyl)-2^^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methyl-cyclohexyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 

pyrido[2 5 3-d]pyrimidin-7-one; 

8-[3-Phenoxy-l-(2-phenoxy-e^ 
10 phenylamino)-8H-pyrido[2 9 3-d]pyriinidin--7-one; 

8-(l-Cyclohexyl-propyl)-2-(4^ 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-(l -Ethyl-prop-2-ynyl)-2-(4-piperidin-l -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
15 8-( 1 -Phenyl-heptyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

84(4-Methoxy-phenyl)-pyr^^ 
phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 

8-Bicyclohexyl-4-yl-2-(4-piperidin-^^ 
20 pyrimidin-7-orie; 

8-(4-Methyl-cyclohexyl)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-Cyclohexyl-2-(4-piperidin-^^ 
pyrimidin-7-one; 

25 8-(Cy clohexyl-phenyl-methy l)-2-(4-piperidin- 1 -y l-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(l -Phenyl-propyl)-2-(4-piperidin-l »yl-phenylamino)-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-(l -Phenyl-prop-2-ynyl)-2-(4-piperidin- l-yl-phenylamino)-8H- 
30 pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Phenyl-[l ? 3]dioxan-5-yl)-2-(4-piperidin-l -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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2-(4-Piperidin- 1 -y l-phenylamino)-8 -(2,2,2-trifluoro- 1 -trifluoromethyl- 
ethyl)-8H-pyrido[2 ? 3-d]pyriinidin-7-one; 

2- [7-Oxo-2-(4-piperidin-l -yl-phenylamino)-7H-pyrido[2,3 -djpyrimidin- 
8-yl]-propionitrile; 

8-Cyclooctyl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-(Decahydro-naphthalen-2-y l)-2-(4-piperidin- 1 -yl-phenylamino)-8H- 
pyrido[23"d]pyrimidin-7-one; 

8-(9H-Fluoren-9-yl)-2-(4-piperidin- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-[4-(l , 1 -Dimethyl-propyl)-cyclohexyl]-2-(4-piperidin- 1 -yl- 
phenylamino)-8H-pyrido[2 s 3-d]pyrimidin-7-one; 

8-(l 0 5 1 1 -Dihydro-5H-dibenzo[a ) d]cyclohepten-5-yl)-2-(4-piperidin- 1 -yl- 
phenyla]iuno)-8H-pyrido[23-d]pyriinidin-7-one; 

2-(4-Piperidin-l-yl-phenylamino)^ 
ethyl]-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Piperidin-l-yl-phenylam^ 
pyrido[2 5 3 -d]pyrimidin-7-one; 

2-[4<4-Methyl-piperazin^^ 
pyrido[2,3 -d]pyrimidin-7-one; 

8<2-Cyclopropyl-e%l)-2-[4-(4-me% 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-(2-naphthalen-2-yl-ethyl)- 
8H-pyrido [2,3-d]pyrimidin-7-one; 

8-(3,5-Dimethoxy-benzyl)-2-[4-(4-m^^^^ 
8H-pyrido [2,3-d]pyrixnidin-7-one; 

8-Hex-2-ynyl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Me%l-piperazm-l-y^^ 
benzyl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)-ph^^ 
benzyl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 
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8-(3 3-Dimethyl-butyl>2-[4-(4-methyl-piperazin-l -yl)-phenylamino]-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-(2-phenethyl-benzyl)-8H- 
pyrido[23-d]pyrimidin-7-one; 
5 8-(2-Ethyl-hexyl)-2-[4-(4-metty^ 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-Cyclohex-3-enylmethyl-2-[4^ 
8H-pyrido[23-d]pyriinidin-7-one; 

8-Bicyclo[22.1]hept-2-ylmethyl-2-[4-(4-methyl-piperazin-l-yl)- 
1 0 phenylairrino]-8H-pyridoP 

8-(4-Chloro-2-nitro-ben2y1)-2-[4-(4-methyl-piperaziri- 1 -yl)-phenylamino]- 
8H-pyrido[23-d]pyrimidin-7-one; 

8-(3-Ethyl-oxetan-3-ylmethyl)-2-[4-(4-methyl-piperazin- 1 -yl)- 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 
1 5 8-[2-(2-Methoxy-ethoxy)-ethyl]-2-[4-(4-methyl-piperazm 1 -yl)- 

phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 

244-(4-Methyl«piperazin-l^ 
propyl)-8H-pyrido[23"d]pyriinidin-7-pne; 

2-[4-(4~Methyl-piperaz^ 
20 2-ylmethyl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-(3-Methyl-but-2-enyl)-^ 
pyrido [2,3 -d]pyrimidin-7-one; 

8-[2-(4-tert-Butyl-phenoxy)-e^ 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 
25 8-(4-Ethyl-ben2yl)-2-[4-(4-methyl-piperazin-l -yl)-phenylamino]-8H- 

pyrido [2,3 -d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-y^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methyl-allyl)-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
3 0 pyrido [2 ,3 -d]pyrimidin-7-one; 

8<3-Methyl-benzyl)-2-[4-(4-me^^ 
pyrido [23-d]pyrimidin-7-one; 
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8-(4-Methyl-benzyl)-2-[4-(4-methyl-piperazin- 1 -y l)-phenylamino]-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(2-Butoxy-ethyl)-2-[4-(4-methyl-piperazin-l-yl)-phenylamin 
pyrido[2,3-d]pyrimidin-7-one; 

5 2-[4-(4-Methyl-piperazin-l^ 
pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Me%l-piperazin4-yl)-phenylamino]-8-(2-thiophen-2-yl- 
8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-Benzo[l ,3 ]dioxol-5-ylmethyl-2-[4-(4-methyl-piperazin- 1 -yl)- 
1 0 phenylamino]-8H-pyrido[2 5 3--d]pyrimidin-7-one; 

8-Cyclohexylmethyl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Ethoxy-ethyl)-2- [4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
1 5 2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-thiophen-2-ylmethyl-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-Furan-2-ylmethyl-2-[4«(4-methyl-piperazin- 1 -yl)-phenylamino]-SH- 
pyrido[2,3-d]pyrimidin~7-one; 

2-[4-(4-Me%l-pipera2in-^ 
20 pyrido[2,3-d]pyrimidin-7-one; 

8-Furan-3-ylmethyl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Methoxy-propyl)-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
25 8-(3-Methyl-bicyc^ 

1 -yl)-pheny lamino] ~8H-pyrido [2,3 -d]pyrimidin-7-one ; 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-(3-phenyl-prop-2-ynyl)- 
8H-pyrido[2 3 3-d]pyriinidin-7-one; 

8-(2-Methyl-3-oxo-butyl)-2-[4-(4-methyl-piperazin-l -yl)-phenylamino]- 
30 8H-pyrido[2,3-d]pyrimidin-7-one; 

8-[Bis-(4-fluoro-phenyl)-methyl]-2-[4-(4-methyl-piperazin- 1 -yl)- 
. phenyIamino]-8H-pyrido[2 5 3-d]pyrimidin-7-one; 
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8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-[4-(4-methyl-piperaziB-l-yl)- 
phenylamino]-8H-pyrido[23-d]pyriniidin-7-one; 

8-(2-Isopropyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]- 
8H-pyrido[23-d]pyrimidin-7-one; 

S^^^^^^^^.e^JJ-Dodecafluoro-l.l-dimethyl-heptyl)- 
2-[4-(4-me%l-piperazin-l-yl)-phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l -yl)-phenylamino]-8-(l ,7,7-trimethyl- 
bicyclo[2.2.1]hept-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperaziii- 1 -yl)-phenylamino]-8-(2 5 2,2-trifluoro- 1 -phenyl- 
e%l)-8H-pyrido[23-d]pyriumidin-7-one; 

2-[4-(4-Methyl-piperazin-l -yl)-phenylamino]-8-(2,2,2-trichloro- 1 -phenyl- 
e%l)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(2 s 3-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin- 1 -yl)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)-phenylammo]-8-(tetrahydro-pyran-4-^ 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohex-2-enyl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)-phenylamino]-8-(l,3,3-trimethyl- 
bicyclo[22J]hept-2-yl)-8H-pyrido[23-d]pyriniidin-7-one; 

8-Bicyclo[2.2.1-]hept-5-en-2-yl-2-[4-(4-methyl-piperazin-l-yl)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

244-(4-Methyl-piperazin-l-yl)-phenylamino]-8-(l-naphthalen-2-yl-ethyl)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Methyl-2-phenyl-ethyl)-2-[4-(4-methyl-piperazin-l-yl)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(2,5-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin- 1 -yl)- 
phenylainino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(4-sec-Butyl-cyclohexyl)-2-[4-(4-me%l-piperazin-l-yl)-phenylamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(^clohex-3-enyl-2-[4-(4-methyl-piperazm-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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8 -Indan-1 -yl-2-[4-(4-methyl-piperazin-l -yl)-phenylamino]-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-(24sopropyl-5-methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l-yl)- 
phenylamino]-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-( 1 -naphthalen-2-yl-ethyl)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(2 5 6-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l-yl)^ 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 

8-(54sopropyl-2-methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l-yl)- 
phenylairdno]-8H-pyrido[23-d]pyrimidin-7-oiie; 

8-(l-Methyl-pent-2-ynyl)-2-[4-(4-^^ 
8H-pyrido[2 ? 3-d]pyrimidin-7-one; 

8-Bicyclo[22J]hept-2-yl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-. 
8H-pyrido [2, 3 -d]pyrirnidin-7-one; 

8-(l-Methyl-2,2-diphenyl-^ 
phenylamino]-8H-pyrido[23-d]pyriinidin-7-one; 

8-[l -(4-Me1hoxy-phenyl)-ethyl]-2-[4-(4-methyl-piperazin-l -yl)- 
phenylaiiiino]-8H-pyrido[23-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)-pte^ 
naphthalen-2-yl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methy 1-piperazin- 1 -y l)-phenylamino]-8-( 1 -p-tolyl-ethy 1)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Adamantan-2-yl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[23"d]pyrimidin-7-one; 

8-(l -Methyl-but-3-ynyl)-2«[4-(4-methyl-piperazin- 1 -yl)-phenylamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo[22.1]hept-2-yl-2-[4-^ 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l -Cyclohexyl-ethyl)-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2 5 3-d]pyrimidin-7~one; 

8-Dicyclohexylmethyl-2-[4-(4-me%^ 
pyrido[2 5 3-d]pyrimidin-7-one; 
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2-[4-(4-Methyl-piperazin- 1 -yl)-phenylaiinno]-8-(phenyl-o-tolyl-methyl> 
8H-pyrido [2,3 -d]pyrimidin-7-one; 

8-[H3,4-Dicmoro-pheny^^ 
phenylainino]-8H-pyrido[2 ? 3-d]pyriinidiii-7-one; 
5 8-(l-Methyl-hexyl)-2-[4-(4-me^ 
pyrido[2 5 3-d]pyrimidin-7-one; 

84ndan-2-yl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido [2 ? 3 -d]pyrimidin-7-one; 

8-[l-(2-Bromo-phenyl)-ethyl]-2-[4-(4-metliyl-piperazin-l-yl)- 
1 0 phenylamino]-8H-pyrido[2 a 3-d]pyriniidin-7-one; 

8-(2-Methoxy- 1 -methyI-ethyi)-2-[4-(4-methyI-piperazin- 1 -yl)- 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 

8-(l-Methyl-2-phenyl-ethyO^^^ 
phenylamino]-8H-pyrido[23-d]pyriinidin-7-one; 
1 5 8-(l -Ethyl-propyl)-2-[4-(4-methyl-piperazin-l -yl>phenylamino]-8H- 

pyrido[2 5 3-d]pyrimidin-7-one; 

8-(4-Isopropyl-cyclohexyl)-2-[4-(4-^ 
8H-pyrido[23-d]pyrimidin-7-one; 

8- Acenaphthen- 1 -yl-2-[4-(4-methyl-piperazin- 1 -y l)-phenylamino]-8H- 
20 pyrido[2 ? 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin- 1 -y l)-phenylamino]-8-(2-oxo-cyclohexyl)-8H- 
pyrido[2 ? 3-d]pyiimidin-7-one; 

244-(4-Methyl-piperazm4^ 
naphthalen- 1 -yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 
25 8-(l-Methyl-heptyl)-2-[4-^ 
pyrido[2 ? 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)-phenylamino]-8-[phenyl- 
(2-trifluoromethyl-phenyl)-m 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-(l ,7,7-trimethyl- 
30 bicyclo[2.2:i]hept-2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 , 1 -Dioxo4etrahydro-5 6 ^Mophen-3-yl)-2-[4-(4-methyl-piperazin- 1 -yl)- 
phenylamino]-8H-pyrido[23-d]pyriinidin-7-one; 
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8-(l-Biphenyl-4-yl-ethyl>2-[4^ 
8H-pyrido[2 5 3-d]pyrimidin-7-one;' 

8-(3-Methyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l-yl)-phen 
8H-pyrido[23-d]pyrimidin-7-one; 

8-Benzhydryl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l^^ 
pyrido[2 5 3 -d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin4-yl)-phenylamino]-8-(l-pentyl-prop-2-yn 
8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl)^ 
8H-pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-pipera^ 
8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-(3 5 5-Dimethyl-cyclohexyl)-2-[4-(4-methyl-piperazin-l -yl)- 
phenylamino]-8H-pyrido[2 > 3-d]pyrimidin-7-one; 

8-(4-tert-Butyl-cyclohexyl)-2-[4-(4-methyl-piperazin4-yl)-phenylamino]- 
8H-pyrido[2,3~d]pyrinudin-7-one; ' 

8-(2-Methyl-cyclohexyl)-2-[4-(4-m^ 
8H-pyrido[2 > 3-d]pyrimidin-7-one; 

2-[4-(4-Me1hyl-piperazin-l-yl)-phenylamino]-8-[3-phenoxy- 
1 -(2-phenoxy-ethyl)-propyl]-8H-pyrido[23-d]pyrimidin-7-one; 

8-( 1 -Cyclohexy l-propyl)-2-[4-(4-methyl-piperazin- 1 -y l)-phenylamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Ethyl-prop-2-ynyl)-2-[4-(4-methyl-piperazin-l-yl)-phenylamiM 
pyrido[23-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l -yl)-phenylamino]-8-(l -phenyl-heptyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-[(4-Methoxy-phenyl)-pyridin-2-yl-methyl]-2-[4-(4-methyl-piperazin- 
l-yl)-phenylamino]-8H-pyrido[2 3 3-d]pyrimidin-7-one; 

8-Bicyclohexyl-4-yl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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8-(4-Methyl-cyclohexy l)-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohexyl-2-[4-(4-methyl-pipera2in-l-yl)-phenylairdno]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
5 8-(Cyclohexyl-phenyl-methyl)-2-[4-(4--methyl»piperazin- 1 -yl)- 

phenylainino]-8H-pyrido[23^]pyrin3idin-7-one; 

2- [4-(4-Methyl-piperazin- 1 -yl)-phenylamino] -8-( 1 -phenyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin4-yl)-phe^^ 
10 8H-pyrido[2,3-d]pyrimidin-7-one; 

2- [4-(4-Methyl-piperazm 
5-yl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin-l-yl^ 
l4rifluoromethyl-ethyl>^^ 
15 2- {2- [4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-7-oxo-7H- 

pyrido [2,3 -d]pyrimidin-8 -y 1} -propionitrile; 

8-Cyclooctyl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-(Decahydro-naphthalen-2-yl)-2-[4-(4-methy 1-piperazin- 1 -yl)- 
20 phenylamino]-8H-pyrido [2,3 -d]pyrimidin-7-one; 

8-(9H-Fluoren-9-yl)-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]- 
pyrido[23'd]pyriiiiidin-7-one; 

8-[4-(l ,l-Dime1liyl-propyl)-cyclo^ 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 
25 8-(l 0 3 1 1 -Dihydro-5H-dibenzo[a 5 d]cyclohepten-5-yl)-2-[4-(4-methyl- 

piperazin-l-yl)-phenylamino]-8H-p 

2- [4-(4-Methy 1-piperazin- 1 -yl)-phenylamino]-8- [2,2,2-trichloro- 
1 -(4-fluoro-pheny l)-ethyl] - 8H-pyrido [2,3 -d]pyrimidin-7-one ; 

2-[4-(4-Methyl-piperazin-l-yl)-phenylamino]-8-(3 ? 3,5-1x 
30 cyclohexyl)-8H-pyrido[2,3-d]pyriiiiidin-7-one; 

8-(3-Phenoxy-benzyl)-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[23 
pyrimidin-7-one; 



WO 01/55148 



PCT/USOO/32572 



-36- 

8-(2-Cyclopropyl-ethyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Naphthalen-2-yl-ethyl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

8-(3 ? 5-Dimethoxy-benzyl)-2-(4-pyrazol- 1 -yl-phenylatnino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one ; 

8-Hex-2-ynyl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2 ? 3-d]- 
pyrimidin-7-one; 

8-(4-Methylsulfanyl-benzyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3>Dimethyl-butyl)-2^^ 
pyrimidin-7-one; 

8-(2-Phenethyl-benzyl)-2-(4-pyrazol-l-yl-phenylamino)-8H-pyri 
pyrimidin-7-one; 

8-(2-Ethyl-hexyl)«2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-Cyclohex-3-enylmethyl-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Bicy do [2 .2. i ]hept-2-yirnethyl-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-(4-Chloro-2-nitro-benzyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Ethyl-oxetan-3-ylmethyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-[2-(2-Methoxy-ethoxy)-ethyl]-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2,2,3 5 3 ,3-Pentafluoro-propyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[23-d]pyriniidin-7-one; 

2-(4-Pyrazol- 1 -yl-phenylamiiio)-8-(tetrahydro-furai>2-ylmethyl)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-(3-Me%l-but-2-enyl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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8-[2-(4-tert-Butyli>henoxy>^ . 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-(4-Ethyl-benzyl)-2<4-pyr^ 

pyrimidin-7-one; 

8-(2-Phenoxy-ethyl)-2-(4-pyrazol-l-yl-phenylamin 

pyrimidin~7-one; 

8-(2-Methyl-allyl)-2-(4-pyrazol-l-yl-phenylamino)-8H-py 

pyrimidin-7-one; 

8-(3-Methyl-benzyl)-2-(4-pyr^^ 

pyrimidin-7-one; 

8-(4-MethyI-benzyl)-2-(4-pyrazol- 1 -yl-phenylaiiiino)^^?^^©^^^]- 

pyrimidin-7-one; 

8-(2-Butoxy-ethyl)-2-(4-pyrazol4-yl-phenylainino)-8H-pyrido[2 

pyrimidin-7-one; 

2-(4-Pyrazol-l -yl-phenylamino)-8-(2 5 2 ? 2-trifluoro-ethyl)-8H- 
pyrido [2,3-d]pyrimidin-7-one; 

2-(4-PyrazoM-yl-phenyla^ 
pyrido[23-d]pyrimidin-7-one; 

8-Benzo[13]dioxol-5-ylme^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohexylmethyl-2-(4-pyr^^ 

pyriniidin-7-one; 

8^2-Ethoxy-ethyl)-2-(4-pyrazol4-yl-phenylainino)-8H-pyri 

pyrimidin-7-one; 

2-(4-PyrazoM-yl-phenylam^ 

pyrimidin-7-one; 

8-Furan-2-ylmethyl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyridoP 

pyrimidin-7-one; 

8-(3-Phenyl-allyl)-2-(4^ 
pyrimidin-7-one; 

8-Furan-3-ylmethyl-2-(4-pyr^^ 
pyrimidin-7-one; 
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8-(3-Methoxy-propyl)-2-(4-pyrazoM^ 
pyrimidin-7-one; 

8-(3-Methyl-bicyclo[2.2. 1 ]hept-2-ylmethyl)-2-(4-pyrazol- 1 -yl- 
phenylamino)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-(3-Phenyl-prop-2-ynyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methyl-3-oxo-butyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8- [Bis-(4-fluoro-phenyl)-methyl]-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-[Cyclopropyl-(4-fluoro-phenyl)-methyl]-2-(4-pyrazol-l-yl- 
phenylamino)-8H-pyrido[2 ? 3-d]pyrimidin-7-one; 

8-(2-Isopropyl-cy clohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2,2,3,3A4,5,5,6,6,7>7-Dodecafluo^ 
1 -yl-phenylamino)-8H-pyrido [2,3 -d]pyrimidin-7-one; 

2-(4-Pyrazol-l-yl-phenyl^^^ 
2-yl)-8H-pyrido[2 ? 3-d]pyrimidin-7-one; 

2-(4-Pyrazol- 1 -yl-phenylamino)-8-(2 ? 2 3 2-trifluoro- 1 -phenyl-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Pyrazol- 1 -yl-phenylamino)-8-(2 :> 2 ? 2-trichloro- 1 -phenyl-ethyl)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(2 ? 3-Dimethyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

2-(4-Pyrazol- 1 -yl-phenylamino)-8-(tetrahydro-pyran-4-yl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohex-2-enyl-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 
pyriinidin-7-one; 

2-(4-Pyrazol-l-yl-phenylami^ 
2-yl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-Bicyclo[22.1]hept-5-en-2-yl-2^^ 
pyrido[2,3-d]pyrimidin-7-one; 
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8-(l-Naphthalen-2-yl-ethyl)-2-^ 
pyrido[23-d]pyrimidin-7-one; 

8-(l-Methyl-2-phenyl-e%l)-2^^ 
pyrido[2,3 -d]pyrimidin-7-one; 
5 8-(2 5 5-Dimethyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 

pyrido[23-d]pyriroidin-7-one; 

g-(4- S ec-Butyl-cyclohexyl)-2-(4-pyra2ol-l-yl-phenylammo)-8 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-Cyclohex-3-enyl-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2 :> 3-d]- 
10 pyrimidin-7»one; 

8-Indan- 1 -yi-2-(4-pyrazoi- i yi-phenylanuno)-8H-pyrido[2 3 3-d]pyrimidin- 

7-one; 

8-(2-Isopropyl-5-methyl-cyclohexyl^^ 
pyrido[2 5 3-d]pyrimidin-7-one; 
15 8-(l-Naphthalen-2-yl-ethyl>^ 
pyrido[2,3-d]pyriinidin-7-one; 

8-(2,6-Dimethyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2 ,3 -d]pyrimidin-7-one ; 

8-(5-Isopropyl-2-methyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
20 pyrido[2,3-d]pyrimidin-7-one; 

8 -( 1 -Methy l-pent-2-ynyl)-2-(4-pyrazol- 1 -y l-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo[22J]hept-2-yl-2<4-pyrazol-l-yl-phenyIamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7«one; 
25 8-(l-Methyl-2,2-diphenyl^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-[l -(4-Methoxy-phenyl)-ethyl]-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

2-(4-Pyrazol-l -yl-phenylamino)-8-(l ^^^-tetrahydro-naphthalen^-yl)- 
30 8H-pyrido[23-d]pyrimidin-7-one; 

2-(4-Pyrazol-l -yl-phenylamino)-S-(l -p-tolyl-ethyl)-8H-pyrido[2 5 3-d]- 
pyximidin-7-one; 
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8-Adamantan-2-yl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyri 
pyrimidin-7-one; 

8-(l-Methyl-but-3-ynyl)-2-^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo[2.2.1]hept-2-yl-2-(4-pyrazol-l-yl-phenylaiiiino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 -Cyclohexyl-ethyl)-2-(4-pyrazol- 1 -yl-pheny lamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Dicyclohexylmethyl-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2,3-d]pyrimidin-7-one; 

8-(Phenyl-o-tolyl-methyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-[l -(3,4-Dichloro-phenyl)-ethyl]-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-( 1 -Methyl-hexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido [2,3 -d] - 
pyrimidin-7-one; 

8-Indan-2-yl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-[I -(2-Bromo-phenyl)-ethyl]-2-(4-pyrazol-l -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Methoxy-l-methyl-e%^^ 
pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Methyl-2-phenyl-ethyl)-2-(4-pyrazol-l-yl-phenylamino>8H^ 
pyrido [2,3-d]pyrimidin~7-one; 

8-( 1 -Ethyl-propyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido [2,3-d]- 
pyrirnidin-7-one; 

8-(4-Isopropyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido [2,3-d]pyrimidin-7-one; 

8-Acenaphthen- 1 -yl-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-(2-Oxo-cyclohexyl)-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 
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2-(4-Pyrazol-l -y l-phenylamino)-8-(l ,2,3 ,4-tetrahydro-naphthalen- 1 -yl)- 
8H-pyrido[2,3-d]pyrimidin-7-one: 

8-(l -Methyl-heptyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-[Phenyl-(2-trifluoromethyl-phenyl)-methyl]-2-(4-pyrazol-l-yl- 

phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Pyrazol-l-yl-phenylaniino)-8-(lJJ-trimethyl-bicyclo[2.2.1]hept- 

2-yl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l,l-Dioxo-tetrahydro-5 6 -thiophen-3-yl)-2-(4-pyrazol-l-yl- 
phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 

8-(l-Biphenyl-4-yl-ethyl)-2-(4-pyrazoi-i-yi-phenyiamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Methyl-cyclohexyl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 

pyrido[2,3 -d]pyrimidin-7-one; 

8-Benzhydryl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

2-(4-Pyrazol-l-yl-phenylamino)-8-(9H-xanthen-9-yl)-8H-pyrido[2,3-d]- 

pyrimidin-7-one; 

8-(l -Pentyl-prop-2-ynyl)-2-(4-pyrazol-l -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(Octahydro-inden-5-yl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Phenyl-cyclohexyl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(3 ,5-Dimethyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(4-tert-Butyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Metiayl-cyclohexyl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-[3-Phenoxy- 1 -(2-phenoxy-ethyl)-propyl]-2-(4-pyrazol-l -yl- 
phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 
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8-(l -Cyclohexyl-propyl)-2-(4-pyrazol-l -yl-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-( 1 -Ethy l-prop-2-yny l)-2-(4-pyrazol- 1 -yl-pheny lamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 
5 8-(l -Phenyl-heptyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2 5 3-d]- 

pyrimidin-7-one; 

8-[(4-Methoxy-phenyl)-pyridin-2-yl-methyl]-2-(4-pyrazol-l-yl- 
phenylamino)-8H-pyrido[23-d]pyrimidin-7-one; 

8-Bicyclohexyl-4-yl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2 ? 3-d]- 
10 pyrimidin-7-one; 

8-(4-Methyl-cyclohexyl)-2-(4-pyrazol- 1 -yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohexyl-2-(4-pyrazol- 1 -yl-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 
15 8-(Cyclohexyl-phenyl-me% 
pyrido[2,3-d]pyrimidin-7-one; 

8-( 1 -Phenyl-propyl)-2-(4-pyrazol- 1 -yl-pheny lamino)-8H- 
pyrido[2,3~d]pyriinidin-7-one; 

8-( 1 -Phenyi-prop-2-ynyi)-2-(4-pyrazol- 1 -yl-pheny lamino)-8H- 
20 pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Phenyl-[l ? 3]dioxan-5-yl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[2,3~d]pyrimidin-7-one; 

2-(4-Pyrazol-l-yl-phenylamino)-8-^ 
ethyl)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 
25 2-[7-Oxo-2-(4-pyrazol-l-yl-phenylanuno)-7H-pyrido[2 5 3-d]pyrimidin- 
8-yl]-propionitrile; 

8-Cyclooctyl-2-(4-pyrazol-l-yl-phenylaira^ 

7-one; 

8-(Decahydro-naphthalen-2-yl)-2-(4-pyrazol- 1 -yl-pheny lamino)-8H- 
30 pyrido [2,3 -d]pyrimidin-7-one; 

8-(9H-Fluoren-9-yl)-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 
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8- [4-( 1 , 1 -Dimethyl-propyl)-cyclohexyl]-2-(4-pyrazol-l -yl-phenylamino)- 

8H-pyrido[2,3<|pyrimidin-7-one; 

8-(10 5 ll-Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-2-(4-pyrazol-l-yl- 

phenylammo)-8H-pyrido[2,3-d]pyrimidin-7-one; 
5 2-(4-Pyrazol-l -yl-phenylammo)-8-[2,2,2-trichloro-l -(4-fluoro-phenyl)- 

emyl]-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Pyrazol-l -yl-phenylaraino)-8<33,5-trimethyl-cyclohexyl)-8H- 

pyrido[2,3-d]pyrinridin-7-one; 

8-Cyclopentyl-2-[4<3-diethylamino-2-hydroxy-propoxy)-phenylamino]- 

10 8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopent>a-2-[4-(2-hyckoxy-3-morpholin-4-yl-propoxy)-phenylamino]- 

8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclohexyl-2-[4-(3-diethylamino-2-hydroxy-propox7)-phenylainino]- 

8H-pyrido[2,3-d]pyrimidin-7-one; 
15 8-Cyclohexyl-244<2-hydroxy-3-morpholin-4-yl-propoxy)-phenylamino]- 

8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(3-diethylamino-2-hydroxy-propoxy)- 

phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one;and 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(2-hydroxy-3-morpholin-4-yl-propoxy)- 

20 phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one. 

> Compounds of Formulas I and II may be prepared according to the 

syntheses outlined in Schemes 1 through 9, infra. Although these schemes often 
indicate exact structures, those with ordinary skill in the art will appreciate that the 
methods apply widely to analogous compounds of Formula I and/or II, given 

25 appropriate consideration to protection and deprotection or reactive functional 

groups by methods standard to the art of organic chemistry. For example, hydroxy 
groups, in order to prevent unwanted side reactions, generally need to be 
converted to ethers or esters during chemical reactions at other sites in the 
molecule. The hydroxy protecting group is readily removed to provide the free 

30 hydroxy group. Amino groups and carboxylic acid groups are similarly 

derivatized to protect them against unwanted side reactions. Typical protecting 
groups and methods for attaching and cleaving them are described fully by Greene 
and Wuts in Protective Groups in Organic Synthesis, John Wiley and Sons, New 
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York, (2nd Ed., 1991), and McOmie, Protective Groups in Organic Chemistry, 
Plenum Press, New York, 1973. 

Scheme 1 describes a typical method for the preparation of the 
pyrido[2,3-d]pyiiniidin-7(8H)-ones of the invention. The synthesis begins with 
5 commercially available (Aldrich) 4-chloro-2-methylthio-pyrimidine-5-carboxylic 
acid ethyl ester. Displacement of the 4-chloro group with an amine in a solvent 
such as tetrahydrofuran in the presence or absence of a tertiary amine such as 
triethylamine provides the corresponding 4-amino-2-methylthio-pyrimidine- 
5-carboxylic acid ethyl ester. The amine used can be anhydrous or in an aqueous 

10 solution as with methyl or ethyl amine. The use of aqueous ammonium hydroxide 
provides the corresponding primary amine at position 4. Oxidation of the 
methylthio group with an oxidant such as an oxaziridine in a solvent such as 
chloroform at room temperature provides the methyl sulfoxide derivative. 
Displacement of the sulfoxide with an amine results in formation of the 

15 corresponding 2,4-diamino-pyrimidine-5-carboxylic acid ethyl ester. The 

temperature required for the displacement depends upon the amine used. Aromatic 
secondary and tertiary amines usually require higher temperatures than primary 
aliphatic or benzyl amines. When aromatic amines such as aniline are used, the 
reaction is usually ran with the amine as the solvent at high temperatures. The 

20 ester group is sequentially reduced to the alcohol, preferably with lithium 

aluminum hydride in tetrahydrofuran, and then oxidized to the aldehyde. While 
sodium dichromate can be used as the oxidant, superior results are obtained with 
manganese II oxide in chloroform. 

The 2,4-di-amino-pyrimidine-5-carboxaldehydes can be reacted with 

25 either a stabilized phosphorane, a phosphonate ester in the presence of a base, or 
any alternative Wittig or Horner-Emmons reagent to provide the corresponding 
unsaturated ester. The resulting double bond can be trans, cis, or a mixture of 
both. For example, reaction of a 2,4-diamino-pyrimidine-5-carboxaldehyde with 
an excess amount of the stabilized phosphorane 

30 (carbethoxymethylene)triphenylphosphorane in tetrahydrofuran at reflux 

temperature gives mainly, or in some cases exclusively, the trans unsaturated ethyl 
ester. Upon treatment with base, ring closure occurs to give the desired 
pyrido[2,3-d]pyrimidm-7(8H)-one. This reaction can be carried out using a 
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tertiary amine such as triethylamine or, preferably, N,N-diisopropylethyl amine as 
the solvent, with 1 to 10 equivalents of l,8-diazabicyclo[5.4.0]undec-7-ene 
present. The reaction is carried out at elevated temperature, and is usually 
complete in 2 to 24 hours. Alternatively, the 2,4-diammo-pyrimidine- 
5-carboxaldehyde can be reacted with a phosphonate ester such as 
bis(2,2,2-trifluoroethyl)(methoxycarbonyl-methyl)-phosphonate using a strongly 

dissociated base (Tetrahedron Lett., 1983:4405) to give predominately, if not 
exclusively, the cis unsaturated ester. Upon treatment with base under the 
conditions discussed previously, ring closure occurs. 
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Scheme 2 depicts the preparation of pyrido[2,3-d]pyrimidin-7(8H)-ones of 
the invention where R 2 is H. The sequence of reactions is the same as Scheme 1, 
where the initial step uses ammonium hydroxide giving the 4-primary amino 
pyrimidine. The resultant pyrido[2 3 3-d]pyrimidin-7(8H)-ones where R 2 is equal 
to H can be alkylated at the 8-position by treatment with a base such as sodium 
hydride in a solvent such as dimethylformamide or tetrahydrofuran at 
temperatures ranging from 40°C to reflux', thus providing the corresponding 
pyrido[2,3-d]pyrimidin-7(8H)-ones where R 2 is other than H. The advantage of 
the route shown in Scheme 2 is that it allows for several R 2 analogs to be prepared 
from a common intermediate. The required aldehyde can also be obtained by 
reduction of the corresponding nitrile (J. Org. Chem., 1960;82:571 1) with a 
reducing agent, preferably diisobutylaluminum hydride. 
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A route that allows for the preparation of several analogs with various 
Rl groups from a common intermediate is shown in Scheme 3. The initial step is 
the same as in Scheme 1, but instead of oxidizing the methyl thio group, the ester 
is sequentially reduced and then oxidized using the conditions described in 

5 Scheme 1 to provide the corresponding 2-methylthio-4-aniino-pyrimidiner 

5-carboxaldehyde. This aldehyde is converted to the corresponding unsaturated 
ester using the conditions described in Scheme 1 . The methylthio group can be 
displaced directly with primary alkyl amines to give the pyrido[2,3-d]pyrimidin- 
7-(8H)-ones of the invention where R 1 is H or a primary alkyl group. The 

10 methylthio group can also be converted to the corresponding sulfoxide by 

treatment with an oxidizing agent, preferably an oxaziridine, in a solvent such as 
chloroform at room temperature. Alternatively, an oxidizing agent, such as 
m-chloroperbenzoic acid, can be used in excess to convert the methylthio 
derivative to the corresponding methyl sulfone. Upon treatment of these oxidized 

1 5 derivatives with an amine, usually with several equivalents of the amine at 
elevated temperatures in the case of aromatic or tertiary amines, 
pyrido[2,3-d]pyrimidin-7(8H)-ones of the invention with various R 1 groups are 
obtained. In some cases a solvent such as tetrahydrofuran or dimethylsulfoxide 
can be used. 
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The most convergent route to the compounds of the invention where X is 
O is via the synthesis of 2-methane^anyl-8H-pyrido[2,3-d]pyrimidin-7-one 
which is depicted in Scheme 4. This key intermediate is prepared by the methods 
discussed in the previous schemes and is converted to the compounds of the 
invention by 2 routes, shown in Scheme 5. In the first, the methylthio group is 
converted to an amino group, in some cases via an oxidized intermediate. These 
derivatives are then alkylated at N8 to give the desired compounds. Alternatively, 
2-memanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one is first alkylated atN8, then 
the methylthio group, or an oxidized derivative, is displaced by an amine. 
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Scheme 6 describes a typical method for the preparation of the 
pyrido[2,3-d]pyrimidin-7(8H)-imines of the invention (X = NH). The synthesis 
begins with the 2,4-diamino-pyrimidine-5-carboxaldehyde previously described in 
Scheme 1. Reaction with diethyl cyanomethylphosphonate in the presence of a 
base, such as sodium hydride, in a solvent such as tetrahydrofuran, provides the 
corresponding unsaturated nitrile. This nitrile is then cyclized to give the 
pyrido[2,3-d]pyrimidin-7(8H)-imine under the same conditions used to prepare 
the pyrido[2,3-d]pyrimidin-7(8H)-ones of Scheme 1. Alternatively, the 
pyrimidine-5-carboxaldehyde can contain a methylthio group at C2. After 
formation of the unsaturated nitrile followed by ring closure, the methylthio group 
at C2 can be converted to an amino group by the methology previously 

mentioned. The pyrido[2,3-d]pyrimidin-7(8H)-imines can also be converted to the 
pyrido[2,3-d]pyrimidin-7(8H)-ones by direct hydrolysis with concentrated acid, 
such as hydrochloric acid, at elevated temperatures. A milder method can also be 
used where the imine is first acylated with acetic anhydride. The hydrolysis of this 
acyl intermediate to the 7-one occurs under shorter reaction time and lower 
reaction temperatures. 
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As shown in Scheme 7, those compounds where there is no double bond 
between C5 and Cg can be prepared by direct reduction of the double bond for 

those cases where X is 0. Alternatively, a more preferred route is to reduce the 
double bond of the precursor unsaturated ester. This can be accomplished with a 
metal catalyst, such as palladium, in the presence of hydrogen under pressure. 
This saturated ester is then cyclized using the conditions discussed previously. 
Due to the propensity of the imine or nitrile group to be reduced under the 
conditions used to reduce the carbon-carbon double bond, a different route is 
required to prepare the compounds of the invention without a double bond at 
C5-C6 for those cases where X is NH. The saturated ester is hydrolyzed to the 
acid and then converted to the primary amide, by activation of the carboxylate 
with an acid chloride or N,N-carbonyldiimidazole, followed by treatment with 
ammonia gas or aqueous ammonium hydroxide. The primary amide is dehydrated 
to the corresponding nitrile with a reagent such as phosphorous pentoxide. This 
saturated nitrile is then cyclized using the conditions described previously. 
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It should be noted that while the routes depicted in the earlier schemes 
showed the preparation of the pyrido[2,3-d]pyrimidin-7(8H)-ones of the invention 
where R 3 is H, these routes can be readily modified to prepare compounds where 
R 3 is lower alkyl, as shown in Scheme 8. Treatment with base provides 

5 compounds of the invention where X is 0 and R 3 is lower alkyl. Alternatively, 
these same reactions can be carried out on the 2-methj4thio-4-amino-pyrimidirie- 
5-carboxaldehyde and, after cyclization, the 2-methylthio group can be converted 
to the corresponding amine. Suitable modification of Scheme 6 would lead to the 
preparation of the pyrido[2,3~d]pyrimidin-7(8H)-imines of the invention where 
10 R 3 is lower alkyl. 
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Additional 2,4-diaminopyrimidines of the invention can be prepared as 
shown in Scheme 9. For example, those analogs where Z is CH2OH are prepared 
by reduction of the ester with a reducing agent such as an excess of 
diisobutylaluminum hydride in a solvent such as tetrahydrofuran or chloroform. 
5 Subsequent oxidation with an oxidizing agent such as manganese oxide, or 

Swern's conditions, provides the compound where Z is CHO. Compounds where 

Z is COOR 7 or CONHR 7 can be obtained from the compound where Z is COOH. 
Activation of the carboxylate with an acid chloride or 1,1-carbonyldiimidazole, 

followed by addition of an alcohol of formula R 7 OH or an amine of formula 

10 R 7 NH2, would provide those compounds where Z is COOR 7 and CONHR 7 , 

respectively. 
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An alternative method for preparing the compounds of Formulas I and II 
comprises reacting a 2-halo pyridopyrimidine, for instance, with a group such as 
RlNH, for instance an aryl amine or heteraryl amine. The reactants typically are 
mixed together in a mutual solvent such as dioxane and stirred for several hours at 
an elevated temperature of about 100°C. This process can be used to prepare 
numerous compounds by combinatorial synthetic array methodologies. 

EXAMPLES 

The following examples are for illustrative purposes only and are not 
intended, nor should they be construed as limiting the invention in any manner. 
Those skilled in the art will appreciate that variations and modifications can be 
made without violating the spirit or scope of the invention. 

EXAMPLE 1 

4-Ethylamuio-2-metbanesu]^^ acid ethyl ester 

To a room temperature solution of 4-chloro-2-methanesulfanyl- 
pyrimidine-5-carboxylic acid ethyl ester (10.00 g , 43.10 mmol) in 150 mL of 
tetrahydrofuran was added triethylamine (18.5 mL, 133 mmol) followed by 9 mL 
of a 70% aqueous solution of ethylamine. The solution was stirred for 30 minutes 
then concentrated in vacuo and partitioned between chloroform and saturated 
aqueous sodium bicarbonate. The organic layer was dried over magnesium sulfate, 
filtered, and concentrated to provide 9.32 g (90%) of 4-ethylamino- 
2-methanesulfanyl-pyrimidine-5-carboxylic acid ethyl ester as an oil. 
Analysis calculated for C 1 oH 1 5N 3 0 2 S: C, 49.77; H, 6.27; N, 17.41. 
Found: C, 49.77; H, 6.24; N, 17.30. 

EXAMPLE 2 

(4-Ethylamino-2-methanesMlfany!-pyrimidin-5-yl)-methanol 

A solution of 4-ethylamino-2-methanesulfanyl«pyrimidine-5-carboxylic 
acid ethyl ester (8.93 g, 37.1 mmol) in 100 mL of tetrahydrofuran was added 
dropwise to a room temperature suspension of lithium aluminum hydride (2.30 g, 
60.5 mmol) in 100 mL of tetrahydrofuran. After 10 minutes, the reaction was 
carefully quenched with 4.5 mL of water, 4.5 mL of 15% NaOH, and an 
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additional 16 mL of water, and the mixture was stirred for 1.5 hours. The white 
precipitate was removed by filtration, washing with ethyl acetate. The filtrate was 
concentrated in vacuo and 1:1 hexane:ethyl acetate was added. The solids were 
collected to give 6.77 g (92%) of (4-e%lainino-2-methanesulfanyl-pyriinidin- 
5 5-yl)-methanoI, mp 1 52-1 56°C. 

Analysis calculated for C 8 Hi 3 N 3 OS: C, 48.22; H, 6.58; N 5 21.09. 

Found: C, 48.14; H, 6.61; N, 20.85. 

EXAMPLE 3 

4- Ethylamino-2-methanesulfanyl-pyrimidine-5-carboxaIdehyde 

1 o To (4-ethylaimno-2-methanesulfanyl-pyTiird (6.44 g, 

32.4 mmol) in 600 mL of chloroform was added manganese oxide (21 .0 g, 
241 mmol). The suspension was stirred at room temperature for 2 hours and an 
additional 5.5 g of manganese oxide was added. Stirring was continued for 
4.5 hours. The mixture was filtered through celite, washing with chloroform. The ' 

1 5 filtrate was concentrated in vacuo to give 6.25 g (97%) of 4-ethylamino- 
2-methanesulfanyl-pyriiixidine-5-carboxaldehyde 5 mp 58-61 °C. 
Analysis calculated for C 8 HnN 3 OS: C, 48.71; H, 5.62; N, 21.30. 
Found: C, 48.62; H, 5.60; N, 21.28. 

EXAMPLE 4 

20 4-Ethylamino-2-methanesulfinyl-pyrimidine-5-carboxylic acid ethyl ester 

To a room temperature solution of 4-ethylamino-2-methanesulfanyl- 

5- pyrimidinecarboxylate ethyl ester (2.01 1 g , 8.34 mmol) in 70 mL of chloroform 
was added (±)-/ra/?5-2-(phenylsulfonyl)-3-phenyloxaziridine (2.70 g, 

10.34 mmol). The solution was stirred at room temperature for 7 hours then 
25 concentrated in vacuo. The residue was purified by flash chromatography, eluting 
with a gradient of ethyl acetate to 3% methanol in ethyl acetate, to provide 2.07 g 
(97%) of 4-etiiylamino-2-methanesulfmyl-pyrimidine-5-carboxylic acid ethyl 

ester, mp 54-56°C. 

Analysis calculated for CioH 15 N 3 0 3 S: C, 46.68; H, 5.88; N, 16.33. 
30 Found: C, 46.56; H, 5.68; N, 16.23. * 
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EXAMPLE 5 

4-EthyIamino-2-phenylamino-pyrimidine-5-carboxyIic acid ethyl ester 

A solution of 4-ethylamho-2-methanesulfinyl-pyrimidine-5-carboxylic 
acid ethyl ester (5.38 g, 20.9 mmol) in 4 mL of aniline was heated at 130°C for 
5 1 hour. The solution was cooled to room temperature, and 20 mL of 

1:1 hexane:ethyl acetate was added. The resultant white solid was collected by 
filtration to give 1 .96 g (33%) of the title product. The filtrate was concentrated 
in vacuo and purified by flash chromatography eluting with 3:1 hexane:ethyl 
acetate to provide an additional 257 mg (4%) of pure 4-ethylamino- 
10 2-phenylamino-pyrimidine-5-carboxylic acid ethyl ester, mp 145-147°C. 
Analysis calculated for C^H^N^: C, 62.92; H, 6.34; N, 19.57. 
Found: C, 62.83; H, 6.24; N, 19.50. 

EXAMPLE 6 

(4-EthylamiBio-2-p]lieBylamino-pyrimidiini-5-yl)-met]liaBol 
15 A solution of 4-ethylamino-2-phenylamino-pyrimidine-5-carboxylic acid 

ethyl ester (109 mg, 0.38 mmol) in 6 mL of tetrahydrofuran was added dropwise 
to a room temperature suspension of lithium aluminum hydride (35 mg, 
0.92 mmol) in 5 mL of tetrahydrofuran. After 25 minutes, an additional 30 mg of 
lithium aluminum hydride was added, and stirring was continued for 30 minutes. 
20 The reaction was carefully quenched with 120 jiL of water, 200 [iL of 15% 
NaOH, and an additional 300 |jL of water. After stirring for 1 hour, the white 
precipitate was removed by filtration, washing with ethyl acetate. The filtrate was 
concentrated in vacuo, and the crude material was purified by flash 
chromatography eluting with ethyl acetate to provide 36 mg (39%) of 
25 (4-ethylamino-2-phenylamino-pyrimidin-5-yl)-methanol, mp 174-1 76°C. 

Analysis calculated for Ci3Hi 6 N 4 0: C, 63.92; H, 6.60; N, 22.93. 
Found: C, 63.97; H, 6.58; N, 22.79. 
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EXAMPLE 7 
4-Ethylamino-2-phenylamino-pyrim^ 

To a solution of (4-ethylammo-2-pheny^ 

(173 mg 3 0.71 mmol) in 15 mL of chlorofonn was added manganese oxide 
5 (600 mg, 6.89 mmol). After stirring at room temperature overnight, the mixture 

was filtered through a pad of celite, washing with chlorofonn. The filtrate was 

concentrated in vacuo to give 170 mg (99%) of 4-ethylamino-2-phenylamino- 

pyrimidine-5-carboxaldehyde, mp 155-157°C. 

Analysis calculated for Ci 3 H 14 N 4 0: C, 64.45; H, 5.82; N, 23.12. 
10 Found: C, 64.31; H, 6.01; N, 22.98. 

EXAMPLE 8 

4-MethyIammo-2-methanesulfanyl-pyrimidine-5-carboxyUc acid ethyl ester 

To a room temperature solution of 4-chloro-2-methanesulfanyl- 
pyrimidine-5-carboxylic acid ethyl ester (18.66 g , 80.4 mmol) in 260 mL of 

1 5 tetrahydrofuran was added triethylamine (34 mL, 244 mmol) followed by 30 mL 
of a 40% aqueous solution of methylamine. The solution was stirred for 
30 minutes, then was concentrated in vacuo and partitioned between chloroform 
and saturated aqueous sodium bicarbonate. The organic layer was washed with 
brine, dried over magnesium sulfate, filtered, and concentrated to provide a white 

20 solid. The solid was suspended in hexane and filtered to provide 14.70 g (81%) of 
4-methylamino-2-methanesulfanyl-pyrimidine-5-carboxylic acid ethyl ester, mp 
91-93°C. Literature mp 93-94°C: J. Org. Chem., 1960:2137. 
Analysis calculated for C9H13N3O2S: C, 47.56; H, 5.76; N, 18.49. 
Found: C, 47.93; H, 5.67; N, 18.58. 

25 EXAMPLE 9 

(4-Methylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol 

A solution of 4-methylamino-2-methanesulfanyl-pyrimidine-5-carboxylic 
acid ethyl ester (4.36 g, 19.3 mmol) in 60 mL of tetrahydrofuran was added 
dropwise to a room temperature suspension of lithium aluminum hydride (1.10 g, 
30 29.0 mmol) in 40 mL of tetrahydrofuran. After 1 0 minutes, the reaction was 

carefully quenched with 2 mL of water, 2 mL of 15% NaOH, and 7 mL of water, 
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and the mixture was stirred for 1 hour. The white precipitate was removed by 
filtration, washing with ethyl acetate. The filtrate was concentrated in vacuo and 
25 mL of 3 : 1 hexane:ethyl acetate was added. The solids were collected to give 
2.99 g (84%) of (4-methylamino-2-methanesulfanyl-pyrimidin-5-yl) methanol, 
5 mp 155-157°C. Literature, mp 157-159°C: J. Chem. Soc, 1968:733. 
Analysis calculated for CyHj 1N3OS: C, 45.39; H, 5.99; N, 22.68. 
Found: C, 45.42; H 5 5.93; N 5 22.42. 

EXAMPLE 10 

4- MethylamiBO-2-methamesiuilfaiiyl-pyrimidine5-carboxaldehyde 

10 To (4-methylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol (5.78 g, 

31.2 mmol) in 600 mL of chloroform was added manganese oxide (25.0 g, 
286 mmol). The suspension was stirred at room temperature for 6 hours then 
filtered through celite washing with 300 mL of chloroform. The filtrate was 
concentrated in vacuo, and hexane was added to the residue. The solid was 

15 collected to give 5.35 g (93%) of 4-methylamino--2-methanesuIfanyl-pyriinidine- 

5- carboxaldehyde, mp 97-100°C. 

T>-\r a -\ >rr»T r? -t -i 

4-Amino-2-inaethanesiffllfanyl-pyriMidine-5-carboxylic acid ethyl ester 
To a room temperature solution of 4-chloro-2-methanesulfanyl- 

20 pyrimidine-5-carboxylic acid ethyl ester (15.0 g , 65 mmol) in 200 mL of 

tetrahydrofuran was added 25 mL of triethylamine followed by 35 mL of aqueous 
ammonium hydroxide. After stirring at room temperature for 1 .5 hours, an 
additional 30 mL of aqueous ammonium hydroxide was added, and stirring was 
continued for 1 hour. The reaction mixture was concentrated in vacuo and 

25 partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The 
organic layer was washed with brine, dried over magnesium sulfate, filtered, and 
concentrated in vacuo. Ethyl acetate and hexane were added, and the resultant 
solid was collected by filtration to provide 10.84 g (79%) of 4-ammo- 
2-methanesulfanyl-pyrimidine-5-carboxylic acid ethyl ester. 
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EXAMPLE 12 
(4-Amino-2-methanesulfanyI-pyrimidin-5-yl)-methaiioI 

A solution of 4-amino-2-methanesulfanyl-pyrimidin^ acid 
ethyl ester (13.36 g, 63 mmol) in 250 mL of tetrahydrofuran was added dropwise 
5 to a room temperature suspension of lithium aluminum hydride (3.82 g, 

. 100 mmol) in 250 mL of tetrahydrofuran. After 30 minutes, the reaction was 
cooled to 0°C, and isopropyl alcohol was added until bubbling diminished. The 
reaction was quenched with 15 mL of water, 15 mL of 15% NaOH, and 50 mL of 
water, and the mixture was stirred for 1 hour. The white precipitate was removed 

10 by filtration, washing with ethyl acetate. The filtrate was concentrated in vacuo 
and 3:1 hexane: ethyl acetate was added. The solids were collected, washed with 
3:1 hexane:ethyl acetate, followed by hexane. The solid was dissolved in ethyl 
acetate, and the solution was dried over magnesium sulfate. Filtration followed by 
concentration in vacuo gave 8.14 g (76%) of (4-amino-2-me1hanesulfanyl- 

1 5 pyrimidin-5-yl)-methanol. 

Analysis calculated for C6H9N3OS: C, 42.09; H, 5.30; N, 24.54. 

Found: C, 42.3 1 ; H, 5.24; N, 24.27. 

EXAMPLE 13 

4-Ami«io-2-methanesulfanyl-pyrimidine-5-carboxaldehyde 

20 To (4-amino-2-methanesulfanyl-pyriinidin-5-yl)-methanol (8.14 g, 

48 mmol) in 1 L of chloroform was added manganese oxide (33.13 g, 381 mmol). 
The suspension was stirred at room temperature overnight then filtered through 
celite washing with 300 mL of chloroform. The filtrate was concentrated in vacuo 
to give 8.14 g (quantitative yield) of 4-amino-2-methanesulfanyl-pyrimidine- 

25 5-carboxaldehyde, mp 185-1 87°C. Literature mp = 1 83-1 84°C, JOC, 

1958;23:1738. 

Analysis calculated for C6H7N3OS: C, 42.59; H, 4.17; N, 24.83. 
Found: C, 42.84; H, 4.21; N, 24.73. 
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EXAMPLE 14 

4-(4-Methoxybenzylamino)-2-methanesulfa^ acid 
ethyl ester 

To a room temperature solution of 4-cWoro~2-methanesulfanyl- 
5 pyrimidine-5-carboxylic acid ethyl ester (6.05 g , 26.07 mmol) in 60 mL of 

tetrahydrofuran was added triethylamine (1 1 mL, 79.5 mmol) followed by 3.6 mL 
(27.6 mmol) of 4-methoxybenzylamine. The solution was stirred for 1 hour then 
filtered. The white solid was washed with ethyl acetate, and the filtrate was 
concentrated in vacuo. The residue was partitioned between chloroform and 
10 saturated aqueous sodium bicarbonate. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated to provide 7.60 g (88%) of 

4- (4-methoxybeiizylamino)-2-methanesulfanyl-pyrimidine-5-carboxyli^ acid ethyl 
ester, mp 72-74°C. 

Analysis calculated for C 16 Hi 9 N30 3 S: C, 57.64; H, 5.74; N, 12.60. 
15 Found: C, 57.65; H, 5.80; N, 12.57. 

EXAMPLE 15 
[4-(4-Metfooxybemzylamino)-2-meto 

A solution of 4-(4-methoxybenzylamino)-2-methanesulfanyl-pyrimidine- 

5- carboxylic acid ethyl ester (6.89 g, 20.70 mmol) in 60 mL of tetrahydrofuran 
20 was added dropwise to a room temperature suspension of lithium aluminum 

hydride (1.17 g, 30.8 mmol) in 40 mL of tetrahydrofuran. After 30 minutes, the 
reaction was carefully quenched with 2 mL of water, 2 mL of 15% NaOH, and 
7 mL of water, and the mixture was stirred to give a white precipitate. The solid 
was removed by filtration, washing with ethyl acetate. The filtrate was partially 

25 concentrated in vacuo, and the white solid was collected by filtration to give 
1.47 g (24%) of product. The filtrate was concentrated, and upon addition of 
3:1 hexanerethyl acetate, additional solid formed. The precipitate was collected to 
give 3.16 g (52%) of [4-(4-methoxybenzylamino)-2-methanesulfanyl-pyrimidin- 
5-yl]-methanol, mp 163-165°C. 

30 Analysis calculated for C 14 H 17 N30 2 S: C, 57.71; H, 5.88; N, 14.42. 
Found: C, 57.78; H, 5.88; N, 14.36. 
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EXAMPLE 16 

4-(4-Methoxybenzylamino)-^ 

To [4-(4-methoxybenzylamino)-2-methanesidf^ 
methanol (4.08 g, 14.02 mmol) in 400 mL of chloroform was added manganese 
5 oxide (10.90 g, 125 mmol). The suspension was stirred at room temperature for 
8 hours and then filtered through celite washing with chloroform. The filtrate was 
concentrated in vacuo followed by the addition of hexane to give 3.87 g (96%) of 
4-(4-methoxybenzylamino)-2-methanesulfanyl-pyrimidine-5-carboxal 
mp 87-89°C. 

10 Analysis calculated for C 14 H 15 N 3 02S: C 5 58.1 1; H, 5.23; N, 14.52. 
Found: C, 57.88; H, 5.12; N, 14.35. 

EXAMPLE 17 

Ethyl 3-(4-Ethylamino-2-phenylamino-pyrimidin-5-yl)acrylate 

To a room temperature solution of 4-ethylamino-2-phenylamino- 
pyrimidine-5-carboxaldehyde (320 mg, 1.32 mmol) in 12 mL of tetrahydrofuran 
was added (carbethoxymethylene)triphenylphosphorane (720 mg, 2.07 mmol). 
The reaction mixture was heated at reflux for 7 hours then stirred at room 
temperature overnight. An additional amount of 

(carbethoxymethylene)triphenylphosphorane (300 mg, 0.86 mmol) was added, 
and the reaction mixture was heated at reflux for an additional 8 hours then stirred 
at room temperature for 3 days. The reaction mixture was concentrated in vacuo, 
and the residue was purified by flash chromatography, eluting with 1 :2 ethyl 
acetate :hexane, to provide 357 mg (86%) of ethyl 3-(4-ethylamino- 
2-phenylamino-pyrimidin-5-yl)acrylate, mp 125-126°C. 
Analysis calculated for CnH^oNz^: C, 65.37; H, 6.45; N, 17.94. 
Found: C, 65.40; H, 6.57; N, 17.64. 

EXAMPLE 18 

8-Ethyl-2-phenyIamino-8H-pyrido[2,3-d]pyrimidin-7-one 

To a room temperature solution of ethyl 3-(4-ethylamino-2~phenylamino 
30 pyrimidin-5-yl)acrylate (179 mg, 0.57 mmol) in 10 mL of triethylamine was 
added 90 (iL of l,8-diazabicyclo[5.4.0]undec-7-ene. The reaction mixture was 
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heated at reflux for 8.5 hours then stirred at room temperature overnight. An 
additional amount of l,8-diazabicyclo[5.4.0]undec-7-ene (90 \xL) was added, and 
the reaction mixture was heated at reflux for 9 hours then stirred at room 
temperature overnight. The reaction mixture was concentrated in vacuo and 
5 purified by flash chromatography, followed by recrystallization from ethyl 

acetaterhexane, to provide 8-ethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 
7-one, mp 203-204°C. 

Analysis calculated for C l5 H 14 N40 0.05 EtOAc: C, 67.45; H, 5.36; N, 20.70. 
Found: C, 67.29; H, 5.40; N, 20.62. 

10 EXAMPLE 19 

Ethyl 3-(4-Amino-2-methanesulfanyl-pyrimidiia-5-yl)acrylate 

To a room temperature solution of 4-amino-2-methanesulfanyl- 
pyrimidine-5-carbaldeyde (4.08 g, 24.14 mmol) in 100 mL of tetrahydrofuran was 
added (carbethoxymethylene)triphenylphosphorane (10.80 g, 31 mmol). The 

1 5 reaction mixture was heated at reflux for 3 hours then stirred at room temperature 
overnight. The reaction mixture was concentrated in vacuo, and the residue was 
purified by flash chromatography, eluting with 1 : 1 ethyl acetaterhexane, to 
provide 4.30 g (75%) of ethyl 3-(4-ainino-2-methanesuifanyi-pyrimidin- 
5-yl)acrylate, mp softens at 108°C. 

20 Analysis calculated for C 10 H 13 N 3 O2S: C, 50.19; H, 5.48; N, 17.56. 
Found: C, 50.22; H, 5.45; N, 17.24. 

EXAMPLE 20 
2-MethanesulfanyI-8H-pyrido[2 5 3-d]pyrimidiii-7-oiie 

To a room temperature solution of ethyl 3-(4-amino-2-methanesulfanyl 
25 pyrimidin-5-yl)acrylate (368 mg, 1.53 mmol) in 3 mL of N,N- 

diisopropylethylamine was added 380 jaL of l,8-diazabicyclo[5.4.0]undec-7-ene. 
The reaction mixture was heated at reflux for 3 hours then cooled to room 
temperature and concentrated. The residue was purified by flash chromatography 
eluting with ethyl acetate. The fractions containing the product were partially 
30 concentrated in vacuo, and the solids were removed by filtration to provide 
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134 mg (45%) of 2-methanesulfanyl-8H-pyrido[23-d]pyrimidin-7-one, 
mp 269-271°C. 

Analysis calculated for C 8 H 7 N 3 OS: C, 49.73; H, 3.65; N, 21.75. 
Found: C, 49.67; H, 3 .46; N, 2 1 .49. 

5 EXAMPLE 21 

8-Ethyl-2-methanesulfanyl-8H-pyrido[23-d]pyrimidin-7-one 

To a suspension of NaH (80 mg of a 60% suspension of NaH in mineral 
oil) in 10 mL of dimethylformamide was added 2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (262 mg, 1.35 mmol). The reaction mixture was 

1 0 heated to 50°C resulting in a brown solution. The solution was cooled slightly and 
iodoethane (150 \iL, 1.88 mmol) was added. The reaction was heated at 50°C for 
10 minutes, then cooled to room temperature and partitioned between cold water 
and ethyl acetate. The organic layer was dried over magnesium sulfate, filtered, 
and concentrated in vacuo. The residue was purified by flash chromatography, 

1 5 eluting with 1 : 1 ethyl acetate:hexane to all ethyl acetate, to provide 1 92 mg (64%) 
of 8-e%l-2-memanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 104-106°C. 
Analysis calculated for Ci 0 HnN 3 OS: C, 54.28; H, 5.01; N, 18.99. 
Found: C, 54.28; H, 5.03; N, 19.06. 

Alternate Preparation of Example 21 
20 8-Ethyl-2-methanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one 

To a room temperature solution of ethyl 3-(4-emylamino- 
2-methanesmfanyl-pyrimidin-5-yl)acrylate (6.62 g, 24.78 mmol) in 30 mL of 
N,N-diisopropylethylamine was added 4.25 mL of 1 ,8-diazabicyclo[5.4.0]undec- 
7-ene. The reaction mixture was heated at reflux overnight then cooled to room 

25 temperature. The resultant solid was collected by filtration and washed with 

1:1 hexane:ethyl acetate to give 1.83 g (33%) of 8-ethyl-2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one. The filtrate was concentrated in vacuo and upon 
the addition of hexane, a solid formed that was collected, washed with hexane, 
and purified by flash chromatography eluting with ethyl acetate to provide an 

30 additional 2.22 g (40%) of title product. 
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EXAMPLE 22 

8-Ethyl-2-methanesulfinyl-8H-pyrido [2,3-d] pyrimidin-7-one 

To a room temperature solution of 8-ethyl-2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (2.22 g, 10.04 mmol) in 100 mL of chloroform was 
5 added (±)-^aw-2-(phenylsulfonyl)-3 -phenyloxaziridine (3.17 g 3 12.15 mmol). 

The solution was stirred at room temperature overnight then concentrated 
in vacuo. The residue was treated with ethyl acetate to give a solid that was 
collected by filtration and washed with ethyl acetate to provide 2.21 g (93%) of 
8-e%l-2-methanesulfmyl-8^ mp 202-203°C. 

10 Analysis calculated for C10H11N3O2S: C, 50.62; H, 4.67; N, 17.71. 
Found: C, 50.30; H, 4.54; N, 17.45. 

EXAMPLE 23 

8-Ethyl-2-methaiaesuIfonyl-8H-pyrido[2,3-d]pyriBflidiiii-7-one 

To a room temperature solution of 8-ethyl-2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (328 mg, 1.48 mmol) in 15 mL of chloroform was 
added w-chloroperbenzoic acid (/w-CPBA) (810 mg of 50%-60% w-CPBA, 
remainder water). The reaction was stirred at room temperature for 1.5 hours then 
partitioned between chloroform and saturated sodium bicarbonate. The organic 
layer was dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was purified by flash chromatography, eluting with a gradient of ethyl 
acetate to 10% methanol in ethyl acetate, to provide 147 mg (39%) of product that 
contained trace amounts of impurities, and 42 mg (1 1%) of analytically pure 
8-ethyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 1 84-1 86°C. 
Analysis calculated for CiqHi 1N3O3S 0.25H 2 O: C, 46.59; H, 4.50; N, 16.30. 
Found: C, 46.77; H, 4.44; N, 16.24. 

EXAMPLE 24 

Ethyl 3-(4-Ethylamino-2-methanesulfanyl-pyrimidin-5-yl)acrylate 

To a room temperature solution of 4-ethylamino-2-methanesulfanyl- 
pyrimidine-5-carboxaldehyde (6.34 g, 32.14 mmol) in 100 mL of tetrahydrofuran 
30 was added (carbethoxymethylene)triphenylphosphorane (14.32 g, 41.14 mmol). 
The reaction mixture was heated at reflux for 70 minutes then concentrated 
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in vacuo and the residue partitioned between ethyl acetate and IN HC1. The 
organic layer was extracted with additional IN HC1, the acidic layers were 
combined and treated with saturated sodium bicarbonate until basic. The product 
was extracted into ethyl acetate, and the organic layer was dried over magnesium 

5 sulfate, filtered, and concentrated. Upon the addition of hexane, a solid formed. 
The solid was collected by filtration to give 6.79 g (79%) of ethyl 3-(4- 
e1hylainino-2-methanesulfanyl-pyrimidin-5-yl)ac^ An analytical sample was 
obtained by flash chromatography eluting with ethyl acetate, mp 79-80°C. 
Analysis calculated for C12H17N3O2S: C, 53.91; H, 6.41; N, 15.72. 

10 Found: C, 53.97; H, 6.52; N, 15.78. 

EXAMPLE 25 

Ethyl 3-(4-Methylamino-2-methanesulfanyl-pyrimidin-5-yl)acrylate 

To a room temperature solution of 4-methylamino-2-mefhanesulfanyl 
pyrimidine-5-carboxaldehyde (5.00 g, 27.30 mmol) in 90 mL of tetrahydrofuran 

15 was added (carbethoxymethylene)triphenylphosphorane (12.35 g, 35.49 mmol). 
The reaction mixture was heated at reflux for 2.5 hours then cooled to room 
temperature and concentrated in vacuo. The residue was partitioned between ethyl 
acetate and IN HC1. The organic layer was treated with saturated sodium 
bicarbonate until basic. The product was extracted into ethyl acetate and the 

20 organic layer dried over magnesium sulfate, filtered, and concentrated. Upon the 
addition of 4:1 hexane:ethyl acetate, a solid formed that was collected by filtration 
to give 5.76 g (83%) of ethyl 3-(4 me%lamino-2-methanesidfanyl-pyrimidin- 
5-yl)acrylate, mp 142-1 44°C. 

Analysis calculated for CnH 15 N 3 02S: C, 52.16; H, 5.97; N, 16.59. 
25 Found: C, 51.89; H, 5.87; N, 16.38. 

EXAMPLE 26 

8-Methyl-2-methanesulfanyl-8H-pyrido[2 5 3-d]pyrimidin-7-one 

To a room temperature solution of ethyl 3-(4-methylamino- 
2-metiianesulfanyl-pyriinidin-5-yl)acrylate (1.14 g, 4.48 mmol) in 6 mL of 
30 N,N-diisopropylethylamine was added 700 \xL of l,8-diazabicyclo[5.4.0]undec- 
7-ene. The reaction mixture was heated at reflux overnight then cooled to room 
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temperature. An additional amount of l,8-diazabicyclo[5.4.0]undec-7-ene 
(700 |iL) was added, and the mixture was heated at reflux for 5 hours. The 
mixture was cooled to room temperature, and the solid was removed by filtration 
and purified by flash chromatography eluting with ethyl acetate. The fractions 
5 were concentrated and upon the addition of 3 : 1 hexaneiethyl acetate, a solid 

formed and was collected providing 172 mg (18%) of pure 8-methyl- 
2-methanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one. Concentration of the filtrate 
provided an additional 184 mg (20%) of product, mp 190-192°C. 
Analysis calculated for C9H9N3OS: C, 52.16; H, 4.38; N, 20.27. 
10 Found: C, 52.03; H, 4.24; N, 20.15. 

EXAMPLE 27 

8-Methyi-2-methanesulfonyI-8H-pyrido[2,3-d]pyrimidin-7-oiie 

To a room temperature solution of 8-methyl-2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (187 mg, 0.90 mmol) in 10 mL of chloroform was 

15 added m-CPBA (550 mg of 50%-60% /rc-CPBA, remainder water). The reaction 

was stirred at room temperature for 2 hours then partitioned between chloroform 
and saturated sodium bicarbonate. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated in vacuo. Upon the addition of chloroform 
followed by hexane, a solid formed and was collected to give 144 mg (67%) of 

20 8-methyl-2-methanesdfonyl-8H-pyrido[2,3-d]pyrimidin--7-one, mp 1 94- 1 96°C. 

Analysis calculated for C9H9N3O3S: C, 45.18; H, 3.79; N, 17.56. 
Found: C, 44.98; H, 3.76; N, 17.38. 

EXAMPLE 28 

Ethyl 3-(4-Amino-2-phenylamino-pyri3inidiii-5-yE)acirylate 

25 To a 0°C solution of 4-amino-2-phenylamino-pyrimidine-5-carbonitrile 

(7.00 g, 33.18 mmol) (literature prep: J. Org. Chem., 1960:571 1) in 170 mL of 
tetrahydrofuran was added 45 mL of a 1 M solution of diisobutylaluminum 
hydride in methylene chloride. The ice bath was removed, and an additional 
40 mL of a 1 M solution of diisobutylaluminum hydride in methylene chloride 

30 was added. The reaction mixture was cooled to 0°C, and 60 mL of methanol was 
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added dropwise. This mixture was then added to a rapidly stirring mixture of 
300 mL of ethyl acetate and 250 mL of IN HC1. The layers were separated, and 
the organic layer was extracted with additional IN HCL The acid layers were 
combined, treated with 330 mL of IN NaOH, and extracted with ethyl acetate. 
5 The organic layer was dried over magnesium sulfate, filtered, and concentrated. 

Purification by flash chromatography eluting with ethyl acetate gave 4.99 g (68%) 
of 4-aniino-2-phenylainino-pyrimidine-5-carboxaldehyde. 

To a room temperature solution of 4-amino-2-phenylamino-pyrimidine- 
5-carboxaldehyde (2.89 g, 13.50 mmol) in 120 mL of tetrahydrofuran was added 

1 0 (carbethoxymethylene)triphenylphosphorane (1 1 .00 g, 3 1 .60 mmol). The reaction 
mixture was heated at reflux for 9 hours then stirred at room temperature 
overnight. The solution was concentrated in vacuo and treated with ethyl acetate 
and hexane to give a yellow solid. The solid was collected by filtration and 
purified by flash chromatography to give 1.55 g (40%) of ethyl 3-(4-amino- 

1 5 2-phenylamino-pyrimidin-5-yl)acrylate, mp 190-1 92°C. 

Analysis calculated for C15H16N4O2: C, 63.37; H 3 5.67; N, 19.71 . . 
Found: C, 63.08; H, 5.72; N, 19.72. 

EXAMPLE 29 

8-(4-Methoxybenzylamino)-2-methanesulfanyl-8H-pyrido[2^-d]pyrimidin- 
7-one 

To a room temperature solution of 4-(4-methoxybenzylamino)- 
2-methanesulfanyl-pyrimidine-5-carboxaldehyde (1.35 g, 4.65 mmol) in 25 mL of 
tetrahydrofuran was added (carbethoxymethylene)triphenylphosphorane (2.10 g, 
6.00 mmol). The reaction mixture was heated at reflux for 6 hours then stirred at 
room temperature for 3 days. The reaction mixture was concentrated in vacuo and 
the residue partitioned between ethyl acetate and IN HCL The acidic layer was 
treated with saturated sodium bicarbonate until basic. The product was extracted 
into ethyl acetate, and the organic layer was dried over magnesium sulfate. 
Filtration, concentration, and purification by flash chromatography eluting with 
1 :2 ethyl acetate:hexane provided 1 .22 g (73%) of ethyl 3-(4-(4- 
methoxybenzylamino)-2-methanesulf^ as a thick oil. 
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To a room temperature solution of ethyl 3-(4-(4-methoxybenzylamino)- 
2-methanesulfanyl-pyrimidin-5-yl)acrylate (950 mg, 2.65 mmol) in 10 mL of 
N,N-diisopropylethylamine was added 3.4 mL of l,8-diazabicyclo[5.4.0]undec- 
7-ene. The reaction mixture was heated at reflux for 4.5 hours then stirred at room 
5 temperature overnight. The liquid was decanted from the gummy solid and ethyl 
acetate was added to the residue. The solid was collected by filtration and washed 
with methanol to provide 141 mg (17%) of product. The filtrate was concentrated, 
and methanol was added. The solid was removed by filtration to provide 240 mg 
of analytically pure 8-(4-methoxybenzylamino)-2-methanesulfanyl-8H- 
10 pyrido[2 5 3-d]pyrimidin-7-one (28%). The filtrate was concentrated and purified 
by flash chromatography eluting with ethyl acetate to provide an additional 
162 mg (19%) of product, mp 160-162°C. 

Analysis calculated for C16H15N3O2S: C, 61.32; H, 4.82; N, 13.41. 
Found: C, 61.06; H, 4.78; N, 13.47. 

15 EXAMPLE 30 

2-MethanesMlifinyl-8H-pyrido[2,3-d]pyrimidin-7-oiie 

To a room temperature solution of 2-methanesulfanyl-8H- 
p>Tido[2,3-d]pyrimidin-7-one (120 mg, 0.62 mmol) in 20 mL of chloroform was 
added (±)-/ranvy-2-(phenylsulfonyl)-3-phenylox2iziridine (200 mg, 0.77 mmol). 

20 The solution was stirred at room temperature overnight. The solid was collected 
by filtration and found to be 2-methylthio-8H-pyrido[2,3-d]pyrimidin-7-one. The 
filtrate was stirred at room temperature for 2 days then concentrated. Addition of 
ethyl acetate resulted in the formation of a solid that was collected by filtration to 
provide 64 mg (76% based on recovered starting material) of 2-methanesulfinyl- 

25 8H-pyrido[2,3-d]pyrimidin-7-one, mp 237-242°C. 

Analysis calculated for C8H7N3O2S O.2H2O: C, 45.15; H, 3.50; N, 19.74. 
Found: C, 45.41; H, 3.23; N, 19.80. 

EXAMPLE 31 

Mixture of 2-methanesuIfinyl-8H-pyrido[2,3-d)pyrimidin-7-one and 
30 2-methanesulfonyl8H-pyrido[2,3-d]pyriBaidin-'7-one 
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To a room temperature suspension of 2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (860 mg, 4.45 mmol) in 150 mL of chloroform was 
added w-CPBA (2.85 g of 50%-60% w-CPBA, remainder water). The reaction 
mixture was stirred at room temperature for 2 hours. The solid was filtered and 
5 washed with chloroform to give 924 mg of a mixture of 2-methanesulfinyl-8H- 

pyrido[2,3-d]pyrimidin-7-one and 2-methanesulfonyl-8H-pyrido[23-d]pyrimidin- 
7-one. 

EXAMPLE 32 
2-Phenylamino-8H-pyrido[2^-d]pyrimidin-7-one 

10 A suspension of 204 mg of the mixture of 2-methanesulfiny 1-8H- 

pyrido[2,3-d]pyrimidin-7-one and 2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin- 
7-one in 1 mL of aniline was heated at reflux for 10 minutes resulting in a dark 
brown solution. Upon cooling to room temperature, a solid formed. Ethyl acetate 
was added, and the solid was collected by filtration, washed with ethyl acetate, 

1 5 then suspended in methanol and filtered, and washed with additional methanol to 

provide 175 mg of 2-phenylamino-8H-pyrido[2,3.d]pyrimidin-7-one, mp >350°C. 
Analysis calculated for C 13 H 10 N 4 S 0.15H 2 O: C, 64.80; H, 4.31; N, 23.25. 
Found: C, 64.56; H, 4.15; N, 23.59. 

EXAMPLE 33 

20 8Jsopropyl-2-methanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one 

To a suspension of NaH (48 mg of a 60% suspension of NaH in mineral 
oil) in 6 mL of dimethylformamide was added 2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (158 mg, 0.82 mmol). The reaction mixture was 
heated to 50°C resulting in a yellow solution. The solution was cooled slightly and 

25 2-iodopropane (120 pL, 1 .20 mmol) was added. The reaction was heated at 50°C 

for 30 minutes then cooled to room temperature and partitioned between water 
and ethyl acetate. The organic layer was dried over magnesium sulfate, filtered, 
and concentrated in vacuo. The residue was purified by flash chromatography, 
eluting with a gradient of 1:3 ethyl acetate:hexane to all ethyl acetate, to provide 

30 140 mg (69%) of 8-isopropyl-2-methanesulfanyl«8H-pyrido[2,3-d]pyrimidin- 

7-one, mp 101-102°C. 
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Analysis calculated for C11H13N3OS: C, 56.15; H, 5.57; N, 17.86. 
Found: C, 56.07; H, 5.59; N, 17.78. 

EXAMPLE 34 

84sopropyl-2-methanesulfiny I-8H-py rido [2,3-d] pyrimidin-7-one 

5 To a room temperature solution of 8-isopropyl-2-methanesulfanyl-8H- 

pyrido[2,3-djpyrimidin-7-one (1 .19 g, 5.08 mmol) in 50 niL of chloroform was 
added (±)-^a775-2-(phenylsulfonyl)-3-phenyloxaziridine (1.76 g, 6.75 mmol). The 
solution was stirred at room temperature overnight then concentrated in vacuo. 
The residue was treated with ethyl acetate and hexane to give a solid which was 

i 

1 0 collected by filtration and purified by flash chromatography, eluting with a 

gradient of ethyl acetate to 10% methanol in ethyl acetate, to provide 1 .00 g (78%) 
of 8-isopropyl-2-methanesulfinyl-8H-pyrido[2 ? 3 -d]pyrimidin-7-one, 
mp 132-133°C. 

Analysis calculated for C\ iH 13 N 3 02S: C, 52.57; H, 5.21; N, 16.72. 
15 Found: C, 52.68; H, 5.24; N, 16.48. 

EXAMPLES 35-43 

General procedure for the preparation of S-substituted-l-phenyflamino-SH- 
pyrido[2,3-d]pyrimidin-7-oiaes from 2-phejttylamino-8H- 
pyrido [2,3-d]pyrimidin-7-oee 

20 Used to prepare EXAMPLES 35-43 

To a suspension of NaH (1.0-1 .5 equivalents of a 60% suspension of NaH 
in mineral oil) in 5 mL of dimethylformamide was added 2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one (1 equivalent). The reaction mixture was heated to 
50°C to 60°C resulting in a yellow solution. The solution was cooled slightly and 

25 the desired alkyl halide (1.1-2.0 equivalents) was added. The reaction mixture was 
heated at 50°C, for a time ranging from 5 minutes to 1 hour, then cooled to room 
temperature and partitioned between water and ethyl acetate. In some cases, the 
organic layer was washed with additional water or brine. The organic layer was 
dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue 

3 0 was purified by the procedure noted. 
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EXAMPLE 35 

8-Ben2yl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate:hexane to all ethyl acetate (35%), mp 215-216°C. 
5 Analysis calculated for C 2 oHi6N 4 0: C, 72.16; H, 5.00; N, 16.83. 
Found: C, 72.45; H, 4.83; N, 16.88. 

EXAMPLE 36 

7- Oxo-2-phenylamino-7H-pyrido[2,3-d]pyrimidin-8-yI)-acetic acid methyl 
ester 

1 0 Purified by adding methanol and ethyl acetate to the residue and collecting 

the resultant solid (44%), mp 232-233°C. 

Analysis calculated for Ci 6 H 14 N 4 03: C, 61.93; H, 4.55; N, 18.05. 
Found: C, 61.68; H, 4.53; N, 18.02. 

EXAMPLE 37 

1 5 8-Methoxymethyl-2-phenylamino-8H-pyrido[2 r 3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate :hexane to all ethyl acetate (61%), mp 173-174°C. 
Analysis calculated for C15HHN4O2: C, 63.82; H, 5.00; N, 19.85. 
Found: C, 63.60; H, 4.86; N, 19.59. 

20 EXAMPLE 38 

8- (3-BenzyloxypropyI)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate:hexane to all ethyl acetate (46%), mp 133-135°C. 
Analysis calculated for C 2 3H 2 2N 4 0 2 : C, 71.48; H, 5.74; N, 14.50. 
25 Found: C, 71.20; H, 5.67; N, 14.35. 
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EXAMPLE 39 

8-OxiranylmethyI-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate:hexane to all ethyl acetate to 10% methanol in ethyl acetate 
(38%),mpl63-165°C. 

Analysis calculated for C^H^N^ 0.05 CH3COOCH2CH3: C, 65.13; H, 4.86; 
N, 18.76. Found: C, 64.73; H, 4.76; N, 18.66. 

EXAMPLE 40 

8-Butyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate:hexane to all ethyl acetate (42%), mp 183-184°C. 
Analysis calculated for C17H18N4O 0.25 H 2 0: C, 68.32; H, 6.24; N, 18.75. 
Found: C, 68.35; H, 5.97; N, 18.69. 

EXAMPLE 41 

2-Phenylamino-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate :hexane to ail ethyl acetate (65%), mp 163-i64°C. 
Analysis calculated for C16H16N4O: C, 68.55; H, 5.75; N, 19.99. 
Found: C, 68.56; H, 5.97; N, 19.73. 

EXAMPLE 42 

8-Isobutyl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one 

Purified by flash chromatography eluting with 1:1 ethyl acetate:hexane 
(72%),mpl70-171°C. 

Analysis calculated for C 17 Hi 8 N 4 0 0.05 CH3COOCH2CH3: C, 68.89; H, 6.31; 
N, 18.47. Found: C, 68.60; H, 6.20; N, 18.15. 

EXAMPLE 43 

8-Isopropyl-2-phenylamino-8H-pyrido[2^-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 
1:1 ethyl acetate :hexane to all ethyl acetate (23%), mp 170-171 °C. 
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Analysis calculated for Ci 6 Hi 6 N 4 0: C, 68.55; H, 5.75; N, 19.99. 
Found: C, 68.31; H, 5.73; N, 19.88. 

EXAMPLES 44-45 
General procedure for the preparation of 2-amino-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-ones from 8-ethyl-2-methanesulfonyl-8H- 
pyrido[2,3-d]pyrimidin-7-one 

Used to prepare EXAMPLES 44-45 

To 8-ethyl-2-methanesulfonyl-8H-pyri^ 
(1 equivalent) was added 1 to 10 equivalents of an amine. In those examples 
where the amin e used was aniline or a substituted aniline, the reaction mixture 
was heated at 175°C for 10 minutes to 1 hour. In the case of primary amines, the 
reaction was run at room temperature for 10 to 60 minutes. The reaction mixture 
was partitioned between saturated sodium bicarbonate and ethyl acetate. In some 
cases, the organic layer was washed with additional water or brine. The organic 
layer was dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
residue was purified by the procedure noted. 

Alternate preparation of EXAMPLE 1 8 
8-Ethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

Purified by flash chromatography eluting with a gradient of 1 : 1 hexane: 
20 ethyl acetate to all ethyl acetate (40%), mp 194-195°C. 

Analysis calculated for Ci 5 H 14 N 4 0: C, 67.65; H, 5.30; N, 21.04. 
Found: C, 67.34; H, 5.19; N, 20.88. 

EXAMPLE 44 

2-Benzylamino-8-ethyl-8H-pyrido[2^-d]pyrimidin-7-one 

25 Purified by adding 3 : 1 hexaneiethyl acetate to the residue and collecting 

the resultant solid (41%), mp 96-97°C. 

Analysis calculated for C 16 H 16 N 4 0: C, 68.55; H, 5.75; N, 19.99. 
Found: C, 68.00; H, 5.87; N, 19.20. 



10 
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EXAMPLE 45 
8-Ethyl-2-ethylamino-8H-pyrido[23-d]pyrimidin-7--ohe 

Analytical material was obtained directly (87%), mp 60-1 61 °C. 
Analysis calculated for C11H14N4O: C, 60.53; H, 6.47; N, 25.67. 
Found: C, 60.27; H, 6.35; N, 25.61 . 

EXAMPLES 46-54 
General procedure for the preparation of 2-amino-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-ones from 8-ethyl-2-methanesulfinyl-8H- 
pyrido[2,3-d]pyrimidin-7-one 

Used to prepare EXAMPLES 46-54 

To 8-ethyl-2-methanesulfinyl-8H-pyrido[2 ? 3-d]pyrimidin-7-one 
(1 equivalent) was added 1 to 10 equivalents of an amine. In those cases where the 
amine was aniline, a substituted aniline, or a tertiary amine, the reaction mixture 
was heated at 175°C for 10 minutes to 1 hour. In the case of primary or secondary 
alkyl amines, the reaction was run at room temperature for 10 to 60 minutes. The 
reaction mixture was worked up and purified by the procedure noted. 

EXAMPLE 46 

2-tert-Butylammo-8-ethyl-8H-pyrido[2,3-d]pyriBftidin-7-oiiie 

After cooling to room temperature, the reaction mixture was partitioned 
between chloroform and saturated sodium bicarbonate. The organic layer was 
dried over magnesium sulfate, filtered, and concentrated in vacuo. The residue 
was purified by flash chromatography eluting with ethyl acetate (32%), 
mp 103-104°C. 

Analysis calculated for Ci 3 H 18 N 4 0 0.25 H 2 0: C, 62.27; H, 7.39; N, 22.36. 
Found: C, 62.64; H, 7.45; N, 22.35. 

EXAMPLE 47 

8-EthyI-2-isopropylammo-8H-pyrido[2,3-d]pyrimidin-7-one 

The reaction mixture was partitioned between ethyl acetate and saturated 
sodium bicarbonate. The organic layer was dried over magnesium sulfate, filtered, 
and concentrated in vacuo (71%), mp 1 19-120°C. 
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Analysis calculated for C12H16N4O: C, 62.05; H, 6.94; N, 24.12. 
Found: C, 61 .84; H, 7.04; N, 23.92. 

EXAMPLE 48 

2-CycIohexy!amino-8-ethyl-8H-pyrido[2,3-d]pyrimidin-7-one 

5 The reaction mixture was partitioned between ethyl acetate and saturated 

sodium bicarbonate. The organic layer was washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The solid was washed 
with hexane and filtered (67%), mp 135-136°C. 
Analysis calculated for C 15 H 2 ()N40: C, 66.15; H, 7.40; N, 20.57. 

10 Found: C, 66.20; H, 7.54; N, 20.57. 

EXAMPLE 49 

2-(Biphenyl-4-ylamino)-8-ethyl-8H-pyrido[2,3-d]pyriinidin-7-one 

After cooling to room temperature, ethyl acetate and hexane were added, 
and the resultant solid was collected and purified by flash chromatography eluting 
1 5 with ethyl acetate. A second chromatography eluting with a gradient of 

2:1 hexane :ethyl acetate to all ethyl acetate gave clean product (32%), 
mp 207-208°C. 

Analysis calculated for C2iHi 8 N 4 0 0.5 H 2 0: C, 71.79; H, 5.41; N, 15.95. 
Found: C, 72.08; H, 5.35; N, 15.78. 

20 EXAMPLE 50 

8-Ethyl-2-(pyridin-4-ylamino)-8H-pyrido [2,3-d] pyrimidin-7-one 

After cooling to room temperature, the reaction mixture was partitioned 
between chloroform and saturated sodium bicarbonate. The aqueous phase was 
extracted with additional chloroform, and the organic layers were combined, 
25 washed with brine, dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue was purified by flash chromatography eluting with 5% 
chloroform in ethyl acetate (33%), mp 259-260°C. 

Analysis calculated for C14H13N5O 0.25 H2O: C, 61.87; H, 4.97; N, 25.78. 
Found: C, 61.94; H, 4.73; N, 25.47. 
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EXAMPLE 51 

8-Ethyl-2-(4-methoxyphenyIamino)-8H-pyrido[23-d]pyrimidin-7-one 

After cooling to room temperature, ethyl acetate and hexane were added, 
and the resultant solid was collected and purified by recrystallization from ethyl 
5 acetate (59%), mp 196-197°C. 

Analysis calculated for C^H^N^ 0.5 H2O: C, 59.44; H, 5.88; N, 17.34. 
Found: C, 59.37; H, 5.23; N, 17.12. 

EXAMPLE 52 

2- [4-(2-Biethylammoethoxy)-^ 

10 pyrimidiu-7-ome 

After cooling to room temperature, the reaction mixture was partitioned 
between ethyl acetate and saturated sodium bicarbonate. The organic layer was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated 
in vacuo. Hexane and ethyl acetate were added and the resultant solid removed by 

15 filtration. The solid was purified by flash chromatography eluting with a gradient 

of ethyl acetate to 5% methanol in ethyl acetate to 30% methanol in ethyl acetate 
(30%),mpl28-129°C. 

Analysis calculated for C21H27N5O2 0.5 H2O: C, 64.62; H, 7.18; N, 17.95. 
Found: C, 65.00; H, 7.11; N, 17.95. 

20 EXAMPLE 53 

8-EthyI-2-[4-(4-methylpiperaziii-l-yl)-phenylamino]-8H-pyrido[2,3-d]- 
pyrimidin-7-one 

After cooling to room temperature, the reaction mixture was dissolved in 
chloroform and purified by flash chromato graphed eluting with 30% methanol in 
25 ethyl acetate. The fractions containing product were concentrated and upon the 

addition of hexane and ethyl acetate, a solid was obtained and collected by 
filtration (26%), mp 185-186°C. 

Analysis calculated for C20H24N6O 1.0 H 2 0: C, 62.83; H, 6.81; N, 21.99. 
Found: C, 63.12; H, 6.61; N, 21.78. 
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EXAMPLE 54 
8-Ethyl-2-[3^1^>tetrafluoroetho^ 
pyrimidin-7-one 

After cooling to room temperature, the reaction mixture was partitioned 
5 between ethyl acetate and saturated sodium bicarbonate. The organic layer was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The resultant solid was purified by flash chromatography eluting with 
ethyl acetate (20%), mp 175-176°C. 

Analysis calculated for C17H14N4F4O2: C, 53.41; H, 3.69; N, 14.65. 
10 Found: C, 53.19; H, 3.81; N, 14.39. 

EXAMPLE 55 

8-Ethyl-2-(4-hydroxyphenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

A mixture of 8-ethyl-2-(4-methoxyphenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one (133 mg, 0.45 mmol) and 1 mL of 48% aqueous 

1 5 HBr in 10 mL of propionic acid was heated at reflux for 3 hours. After cooling to 
room temperature, the reaction mixture was partitioned between ethyl acetate and 
saturated sodium bicarbonate. The aqueous layer was further extracted with ethyl 
acetate and the organic layers were combined and washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo. The resultant solid was 

20 purified by dissolving in ethyl acetate and passing the solution through silica gel 
to provide 58 mg (46%) of 8-ethyl-2-(4 hydroxyphenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 222-224°C. 

Analysis calculated for C 15 Hi4N 4 02 0.25 H 2 0: C, 62.83; H, 5.06; N, 19.55. 
Found: C, 63.12; H, 4.93; N, 19.18. 

25 EXAMPLE 56 

2-Benzyloxyphenylamino-8-ethyl-8H-pyrido[2,3-d]pyrimidin-7-one 

A mixture of 8-ethyl-2-(4-hydroxyphenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one (94 mg, 0.33 mmol), benzyl bromide (70 mg, 
0.41 mmol) and potassium carbonate (370 mg, 2.67 mmol) in 5 mL of 
30 dimethylformamide was heated at reflux for 5 minutes. After cooling to room 

temperature, water was added, and the resultant solid was collected and purified 
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by flash chromatography eluting with a gradient of 1:1 hexane: ethyl acetate to all 
ethyl acetate to provide 70 mg (56%) of 2-benzyloxyphenylamino-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 195-197°C. 
Analysis calculated for C22H20N4O2: C, 70.95; H, 5.41; N, 15.04. 
5 Found: C, 70.56; H, 5.44; N, 14.86. 

EXAMPLE 57 

8-Ethyl-2-[4-(2-methoxyeto 

7- one 

A mixture of 8-ethyl-2-(4-hydroxyphenylamino)-8H- 
10 pyrido[2,3-d]pyrunidin-7-one (92 mg, 0.33 mmol), 2-methoxyethyl bromide 

(55 mg, 0.40 mmol) and potassium carbonate (360 mg, 2.61 mmol) in 5 mL of 
dimethylformamide was heated at reflux for 5 minutes. After cooling to room 
temperature, water was added, and the resultant solid collected by filtration. The 
solid was dissolved in ethyl acetate and the solution dried over magnesium sulfate, 
15 filtered, concentrated, and purified by flash chromatography eluting with ethyl 

acetate to provide 92 mg (56%) of 8-ethyl-2-[4-(2-methoxyethoxy)phenylamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one, mp 169-1 71 °C. 

Analysis calculated for C18H20N4O3 0.25 H2O: C, 62.70; H, 5.95; N, 16.26. 
Found: C, 62.86; H, 5.87; N, 16.36. 

20 EXAMPLE 58 

8- (4-Methoxybesizyl)-2-phenylamieo-8H-pyrido[2,3-d]pyrimidiE-7-oiie 

To a room temperature solution of 8-(4-methoxybenzylamino)- 
2-methanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one (380 mg, 1.21 mmol) in 
20 mL of chloroform was added /w-CPBA (900 mg of 50%-60% m-CPBA, 

25 remainder water). The reaction was stirred at room temperature for 2 hours then 

partitioned between chloroform and saturated sodium bicarbonate. The organic 
layer was washed with additional saturated sodium bicarbonate followed by brine, 
dried over magnesium sulfate, filtered, and concentrated in vacuo. Upon the 
addition of chloroform and hexane, a solid formed and was collected to give 

30 3 3 5 mg (62%) of 8-(4-methoxybenzylamino)-2-methanesulfonyl-8H- 

pyrido[2,3-d]pyrimidin-7-one. 
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A solution of 8-(4-methoxybe]i2ylamino)-2-methanesulfonyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (217 mg, 0.63 mmol) in 1.5 mL of aniline was 
heated at reflux for 1 0 minutes. Upon cooling to room temperature, a solid 
formed. Water (10 mL) was added, and the filtrate was decanted from the gummy 

5 solid that was then dissolved in ethyl acetate and purified by flash 

chromatography eluting with a gradient of 2:1 hexane:ethyl acetate to all ethyl 
acetate. The fractions containing product were concentrated in vacuo and treated 
with hexane and ethyl acetate. The solid was collected by filtration to provide 
101 mg (45%) of 8-(4-methoxybenzyl)-2-phenylamino-8H- 

10 pyrido[2,3-d]pyrimidin-7-one, mp 215-216°C. 

Analysis calculated for C2lHi8N 4 0 2 : C, 70.38; H, 5.06: N, 15.63. 
Found: C, 70.06; H,4.91;N, 15.47. 

EXAMPLE 59 

2-[4-(2-Diethylaminoethoxy)-phenylamino]-8-isopropyl-8H-pyrido[23-d]- 

15 pyrimidin-7-one 

To 8-isopropyl-2-methanesulfmyl-8H-pyrido[2,3-d]pyrimidin-7-one 

(126 mg, 0.50 mmol) was added 4-(2-diethylaminoethoxy)aniline (313 mg, 

1.51 mmol). The reaction mixture was heated at 175°C for 10 minutes then cooled 

to room temperature and partitioned between saturated sodium bicarbonate and 

20 ethyl acetate. The organic layer was dried over magnesium sulfate, filtered, and 

concentrated in vacuo. The residue was purified by flash chromatography eluting 
with 10% methanol in ethyl acetate. The fractions containing product were 
concentrated, and hexane was added. The resultant solid was collected by 
filtration to give 94 mg (47%) of 2-[4-(2-diethylaminoethoxy)-phenylamino]- 

25 8-isopropyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 84-85°C. 

Analysis calculated for C22H29N5O2: C, 66.81; H, 7.39; N, 17.71. 
Found: C, 66.63; H, 7.47; N, 17.72. 
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EXAMPLE 60 

8-Isopropyl-2-[4-(4-methylpiperazin-l-yl)-phenylamino]-8H-pyrido[2,3-d]- 
pyrimidim-7-one 

To 8-isopropyl-2-methanesulfinyl-8H-pyrido[2,3-d]^^ 
5 (212 mg, 0.85 mmol) was added 4-(4-methylpiperazin-l-yl)-aniline (323 mg, 

1.69 mmol). The reaction mixture was heated at 175°C for 10 minutes then cooled 
to room temperature and partitioned between saturated sodium bicarbonate and 
chloroform. The organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated in vacuo. The residue was purified by flash 

10 chromatography eluting with 10% methanol in ethyl acetate. The fractions 

containing product were concentrated, and hexane and ethyl acetate were added to 
give a solid that was dissolved in chloroform and passed through an aluminum 
oxide column. The fractions containing product were concentrated, and upon 
addition of hexane and ethyl acetate, a solid formed providing 160 mg (50%) of 

1 5 8-isopropyl-2- [4-(4-methylpiperazin- 1 -yl)-phenylamino]-8H- 

pyrido[2,3-d]pyrimidin-7-one, mp 221-222°C. 

Analysis calculated for C 2 \ll26^6 0 025 H 2 0: c > 6 5.88; H, 6.93; N, 21.96. 
Found: C, 66.18; H, 6.95; N, 21.57. 

EXAMPLE 61 

20 8-Methyl-2-phenylamiiao-8H-pyrido[2,3-d]pyrimidin-7-03nie 

A mixture of 8-methyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin- 
7-one (287 mg, 1 .20 mmol) in 1 mL of aniline was heated at reflux for 
10 minutes. The reaction mixture was partitioned between ethyl acetate and 
saturated sodium bicarbonate. The organic layer was washed with brine, dried 

25 over magnesium sulfate, and concentrated in vacuo. Upon addition of ethyl 

acetate and hexane, a precipitate formed and was collected to give 107 mg (35%) 
of product. An analytical sample of 8-methyl-2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one was obtained by recrystallization from hexane and 
ethyl acetate followed by flash chromatography eluting with ethyl acetate, 

30 mp 244-247°C. 
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Analysis calculated for C 14 H 12 N 4 0 0.20 H 2 0: C, 65.71; H, 4.88; N, 21.89. 
Found: C, 65.73; H, 4.45; N, 21.55. 

EXAMPLE 62 
2-Amino-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one 

5 8-Me%l-2-methanesiilfanyl-8H-pyrido[23-d]pyrimidm-7-one (1 60 mg, 

0.77 mmol) was dissolved in 15 mL of methanolic ammonia and heated in a 
sealed glass tube at 120°C for 35 hours. The resultant crystals were collected by 
filtration washing with 1:1 hexane:ethyl acetate to give 77 mg (57%) of 2-amino- 
8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 237-253°C. 

10 Analysis calculated for C 8 H 8 N 4 0 0.15 H 2 0: C, 53.71; H, 4.68; N, 31.32. 
Found: C, 53.86; H, 4.69; N, 31.00. 

EXAMPLE 63 

2-Benzylamino-8-methyl-8H-pyrido[23-d]pyrimidin-7-one 

A solution of 8-methyl-2-memanesmfanyl-8H-pyrido[23-d]pyrimidin- 
15 7-one (171 mg, 0.83 mmol) in 1.5 mL of benzylamine was heated at reflux for 
3 hours. The solid that formed upon cooling was collected by filtration, washed 
with 1:1 hexane:ethyl acetate, and then chromatographed eluting with ethyl 
acetate to give 95 mg (43%) of 2-ben2ylamino-8-methyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 160-162°C. 
20 Analysis calculated for C15H14N4O: C, 67.65; H, 5.30; N, 21 .04. 
Found: C, 67.81; H, 5.07; N, 20.99. 

EXAMPLE 64 

2-Butylamino-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one 

A solution of 8-methyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin- 
25 7-one (200 mg, 0.83 mmol) in 2 mL of n-butylamine was stirred at room 

temperature for 10 minutes. The reaction mixture was partitioned between ethyl 
acetate and water, and the organic layer was washed with saturated sodium 
bicarbonate and brine, dried over magnesium sulfate, and concentrated in vacuo. 
A 4:1 mixture of hexane:ethyl acetate was added to the residue and the resultant 
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solid collected by filtration to give 154 mg (79%) of 2-butylamino-8-methyl-8H- 

pyrido[2,3-d]pyrimidin-7-one, mp 146-147°C. 

Analysis calculated for C12H16N4O: C, 62.05; H, 6.94; N, 24.12. 

Found: C, 61.91; H, 6.86; N, 24.13. 

5 EXAMPLE 65 

2-Ethylamino-8-metfayl-8H-pyrido [2,3-d] pyrinaidin-7-one 

A mixture of 8-methyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyiiinidin- 

7- one (152 mg, 0.63 mmol) in 2.5 mL of 70% aqueous ethylamine was stirred at 
room temperature for 10 minutes. The reaction mixture was partitioned between 

. 10 ethyl acetate and water, and the organic layer was washed with saturated sodium 
bicarbonate and brine, dried over magnesium sulfate, and concentrated in vacuo to 
give 105 mg (82%) of 2-ethylamino 8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one, 
mp 194-195°C. 

Analysis calculated for C 10 H 12 N4O: C, 58.81; H, 5.92; N, 27.43. 
15 Found: C, 58.44; H, 5.80; N, 27.15. 

EXAMPLE 66 

8- MethyI-2-(2-pyridm-2-yfl-ethy 

A mixture of 8-methyl-2-methanesulfonyl-8H-pyrido[2,3-d]pyrimidin- 
7-one (165 mg, 0.69 mmol) and 2-(2-aminoethyl)-pyridine (165 |aL, 1.38 mmol) 

20 in 2 mL of tetrahydrofuran was stirred at room temperature for 30 minutes. The 
solid was collected to give 40 mg (21%) of product. The filtrate was concentrated 
and purified by flash chromatography to give 125 mg (64%) of 8-methyl- 
2-(2-pyridin-2-yl-ethylainino)-8H-pyrido[2,3-d]pyrimidin-7-one, mp 1 55-1 56°C. 
Analysis calculated for C^Hi^O 0.20 H 2 0: C, 63.03; H, 5.46; N, 24.51. 

25 Found: C, 63.31; H, 5.18; N, 24.75. 

EXAMPLE 67 

2-Isopropylamino-8-methyl-8H-py rido [2,3-d] pyrimidin-7-one 

A mixture of 8-methyl-2-me1ianesulfonyl-8H-pyrido[2,3-d]pyrimidin-. 
7-one (194 mg, 0.81 mmol) and 2 mL of isopropylamine was stirred at room 
30 temperature for 15 minutes. Excess amine was removed in vacuo, and the residue 
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was partitioned between ethyl acetate and water. The organic phase was washed 
with saturated sodium bicarbonate, followed by brine, dried over magnesium 
sulfate, and concentrated to give 168 mg (95%) of 2-isopropylamino-8-methyl- 
8H-pyrido[2,3-d]pyrimidin-7-one, mp 148-149°C. 
5 Analysis calculated for C! 1H14N4O: C, 60.53; H, 6.47; N, 25.67. 
Found: C, 60.27; H, 6.50; N, 25.60. 

EXAMPLE 68 

3-(4-Ethylamino-2-phenyIamino-pyrimidin-5-yl)propionic acid ethyl ester 

A mixture of ethyl 3-(4-ethylamino-2-phenylamino-pyrimidin- 
10 5-yl)acrylate (152 mg, 0.48 inmol) and 5% palladium on carbon in a solvent 
mixture of ethanol and tetrahydrofuran was hydrogenated under pressure. The 
catalyst was filtered off and the filtrate concentrated. The residue was purified by 
flash chromatography eluting with 2:1 ethyl acetate :hexane to give 72 mg (47%) 
of 3-(4-ethylamino-2-phenylamino-pyrimidin-5-yl)propionic acid ethyl ester, 
15 mpl06-107°C. 

Analysis calculated for C17H22N4O2: C, 64.95; H, 7.05; N, 17.82. 
Found: C, 64.90; H, 7.06; N, 1 7.77. 

EXAMPLE 69 

8-Ethyl-2-phenylamino-5,8-dihydro-6H-pyrido[23-d]pyrimidin-7-one 

20 A mixture of 3 -(4-ethylamino-2-phenylamino-pyrimidin-5 -y l)propionic 

acid ethyl ester (254 mg, 0.81 mmol) and 141 mg (0.93 mmol) of 
l ? 8-diazabicyclo[5.4.0]undec-7-ene in 5 mL of N,N-diisopropylethylamine was 
heated at reflux overnight. Additional l,8-diazabicyclo[5.4.0]undec-7-ene 
(121 |iL, 1.0 mmol) was added, and the reaction was heated at reflux for 24 hours. 

25 Upon cooling to room temperature, a solid formed that was collected by filtration 
and purified by flash chromatography eluting with ethyl acetate to give 1 10 mg 
(5 1 %) of 3-(4-ethylamino-2-phenylamino-pyTimidin-5-yl)propionic acid ethyl 
ester, mp 146-147°C. 

Analysis calculated for C15H15N4O: C, 67.15; H, 6.01; N, 20.88. 
30 Found: C, 67.06; H, 6.06; N, 20.59. 
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EXAMPLE 70 

3-(4-Methylamino-2-methanesulfanyl-pyriinidin-5-yl)-acryIonitrile 

To a room temperature suspension of sodium hydride (240 mg of a 60% 
suspension of NaH in oil) in 10 mL of dimethylformamide was added diethyl 
5 cyanomethylphosphonate (L0 mL, 6.17 mmol). The reaction mixture was stirred 
at room temperature for 15 minutes, then 4-methylamino-2-methanesulfanyl- 
pyrimidine-5-carbaldeyde (1.02 g, 5.57 mmol) in 10 mL of dimethylformamide 
was added, and the mixture was stirred at room temperature for 10 minutes. The 
reaction mixture was partitioned between brine and a 1:1 mixture of hexane and 

10 ethyl acetate. The organic layer was washed with water, dried over magnesium 
sulfate, and concentrated to provide 367 mg (32%) of 3-(4-methylamino- 
2-methanesiilfanyl-pyrirnidin-5-yl)acrylonitrile, mp 207-2 10°C. The residue was 
purified by flash chromatography eluting with 1:1 ethyl acetate:hexane to provide 
an additional 1 9 mg (1 3 %) of product. 

15 Analysis calculated for C9H10N4S 0.5 H2O: C, 50.20; H, 5.15; N, 26.02. 
Found: C, 50.48; H, 4.80; N, 26.28. 

EXAMPLE 71 

8-Methy I-2-methanesuif any i-8H-py rido [2,3-d] py r imidin-7-yIideneamine 
A mixture of 3-(4-methylamino-2-methanesulfanyl-pyrimidin- 

20 5-yl)acrylonitrile (805 mg, 3.91 mmol) and 3 mL (20.13 mmol) of 

l,8-diazabicyclo[5.4.0]undec-7-ene in 15 mL of N,N-diisopropylethylamine was 
heated at reflux overnight. The liquid was decanted from the black oil and purified 
by flash chromatography eluting with a mixture of 1 :3 methanol :ethyl acetate. The 
fractions containing product were concentrated and a 1 :4 mixture of ethyl 

25 acetate:hexane was added to the residue. The resultant solid was collected by 
filtration to give 133 mg (16%) of 8-methyl-2-methanesulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-ylideneamine, mp 146-149°C, Concentration of the 
filtrate provided an additional 405 mg (56%) of product. 
Analysis calculated for C9H 10 N 4 S 0.65 H 2 0: C, 49.59; H, 5.23; N, 25.70. 

30 Found: C, 49.26; H, 4.83; N, 25.48. 



WO 01/55148 



PCT/US00/32572 



-93- 
EXAMPLE 72 

3-(4-Ethylammo-2-phenylam 

To a room temperature suspension of sodium hydride (38 mg of a 60% 
suspension of NaH in oil) in 5 mL of dimethylformamide was added diethyl 
5 cyanomethylphosphonate (150 ]xL 9 0.93 mmol). The reaction mixture was stirred 

at room temperature for 15 minutes, then 4-ethylamino-2-phenylamino- 
pyrimidine-5-carbaldeyde (200 mg, 0.83 mmol) in 2 mL of dimethylformamide 
was added, and the mixture was stirred at room temperature for 10 minutes. The 
reaction mixture was partitioned between brine and ethyl acetate. The organic 

10 layer was washed with water, dried over magnesium sulfate, and concentrated 

in vacuo The residue was purified by flash chromatography eluting with 1:1 ethyl 
acetate:hexane. The fractions containing product were concentrated, and hexane 
was added to the residue. The resultant solid was collected by filtration to give 
91 mg (43%) of 3-(4-ethylamino-2-phenylamino-pyri^ 

1 5 mp 244-246°C. Concentration of the filtrate provided an additional 68 mg (32%) 
of product. 

Analysis calculated for C 15 Hi5N 5 : C, 67.91; H, 5.70; N, 26.40. 
Found: C, 67.80; H, 5.57; N, 26.39. 

EXAMPLE 73 

20 3-(4-Ethylamino-2-phenylamino-pyrimidin-5-yl)-but-2-enoic acid ethyl ester 

To a room temperature solution of 4-etfiylamino-2-phenylamino- 
pyrimidine-5-carboxaldehyde (200 mg, 0.83 mmol) in 10 mL of tetrahydrofuran 
was added (carbethoxyethylidene)triphenylphosphorane (360 mg, 1.0 mmol). The 
reaction mixture was heated at reflux overnight, cooled, and concentrated 

25 in vacuo. The residue was purified by flash chromatography eluting with 1 : 1 ethyl 

acetate:hexane. The fractions containing product were concentrated, and 1 :2 ethyl 
acetate:hexane was added to the residue. The resultant solid was collected by 
filtration to provide 176 mg (65%) of 3-(4-ethylamino-2-phenylamino-pyrimidin- 
5-yl)-but-2-enoic acid ethyl ester, mp 148-150°C. 

30 Analysis calculated for C18H22N4O2: C, 66.24; H, 6.79; N, 17.16. 
Found: C, 65.95; H, 6.68; N, 17.02. 
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EXAMPLE 74 

8-(l-Ethylpropyl)-2-phenyIamino-8H-pyrido[23-d]pyrim 

To a suspension of NaH (33 mg of a 60% suspension of NaH in mineral 
oil) in 7 mL of dimethylformamide was added 2-phenylamino-8H- 
5 pyrido[2,3-d]pyrimidin-7-one (1 54 mg 5 0.65 mmol). The reaction mixture was 

heated to 60°C resulting in a clear solution. The solution was cooled slightly, and 
3-bromopentane (125 \xL y 1.01 mmol) was added. The reaction was heated at 
60°C for 30 minutes, then cooled to room temperature and partitioned between 
water and ethyl acetate. The organic layer was dried over magnesium sulfate, 
10 filtered, and concentrated in vacuo. The residue was purified by flash 

chromatography eluting with 1 : 1 ethyl acetate:hexane to provide 45 mg (23%) of 

8-(l-ethylpropyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one, 

mpll6-118°C. 

Analysis calculated for C^^f^O 0.2 H 2 0: C, 69.29; H, 6.59; N, 17.95. 
15 Found: C, 69.59; H, 6.41; N, 18.03. 

EXAMPLE 75 

8-Isopentyl-2-methanesulfanyI-8H-pyrido[2 r 3-d]pyirimidin-7-one 

To a suspension of NaH (150 mg of a 60% suspension of NaH in mineral 
oil) in 10 mL of dimethylformamide was added 2 -methane sulf any 1- 8H- 

20 pyrido[2,3-d]pyrimidin-7-one (508 mg, 2.63 mmol). The reaction mixture was 
heated to 50°C resulting in an orange solution. The solution was cooled slightly, 
and 3-bromopentane (500 |jL, 3.97 mmol) was added. The reaction was heated at 
50°C for 1 hour, then cooled to room temperature and partitioned between water 
and ethyl acetate. The organic layer was dried over magnesium sulfate, filtered, 

25 and concentrated in vacuo. The residue was purified by flash chromatography 
eluting with a gradient of 1 :3 ethyl acetateihexane to all ethyl acetate to provide 
348 mg (50%) of 8-isopentyl-2-methanesulfanyl-8H-pyrido[2 5 3-d]pyriinidin- 
7-one, as an oil. 



30 



EXAMPLE 76 

8-(l"Ethylpropyl)-2-methanesulfinyl--8H-pyrido[2,3-dl]pyrimidin'-7-oiie 
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To a room temperature solution of 8-(l -ethylpropyl)-2-methanesulfanyl- 
8H-pyrido[2^Ki]pyriniidin-7-one (260 mg, 0.99 mmol) in 10 mL of chloroform 
was added (±)-?ra;75-2-(phenylsulfonyl)-3-phenyloxaziridine (260 mg, 
LI 1 mmol). The solution was stirred at room temperature overnight then 
5 concentrated in vacuo. The residue was purified by flash chromatography eluting 
with a gradient of ethyl acetate to 10% methanol in ethyl acetate to provide 
227 mg (82%) of 8-(l-ethylpropyl)-2-methanesulfinyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 1 1 1-1 14°C. 
Analysis calculated for C13H17N3O2S: C, 55.89; H, 6.13; N, 15.04. 

10 Found: C, 55.70; H, 6.02; N, 14.95. 

EXAMPLE 77 

8-(l-Ethylpropyl)-2-[4-(4-methylpiperazin-l-yl)-phenylamino]-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one 

To 8-(l -ethylpropyl)-2-methanesulfinyl-8H-pyrido[2 5 3-d]pyrimidin-7-one 
15 (190 mg, 0.68 mmol) was added 4-(4-methylpiperazin-l-yl)-aniline (260 mg, 

1.36 mmol). The reaction mixture was heated at 175°C for 10 minutes, then 
cooled to room temperature and partitioned between saturated sodium bicarbonate 
and chloroform. The organic layer was washed with saturated sodium bicarbonate 
and brine, dried over magnesium sulfate, filtered, and concentrated in vacuo. The 
20 residue was purified by flash chromatography eluting with 10% methanol in ethyl 

acetate. The fractions containing product were concentrated, the solid was 
dissolved in chloroform, and a large amount of hexane was added. The solution 
was cooled in the refrigerator overnight, and the resultant precipitate was collected 
by filtration to give 101 mg (37%) of product. An analytical sample was obtained 
25 by recrystallization from chloroform and hexane to give 41 mg of 

8-( 1 -ethylpropy l)-2-[4-(4-methylpiperazin- 1 -yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 155-157°C. 

Analysis calculated for C23H30N6O 0.10 H 2 0: C, 67.68; H, 7.41; N, 20.60. 
Found: C, 67.3 1 ; H, 7.25; N, 20.40. 



WO 01/55148 



PCT/US00/32572 



-96- 
EXAMPLE 78 
2-(4-Biethylamino-phenylamino)-8-ethyl-8 

A mixture of 8-ethyl-2-methanesulfmyl-8H-pyrido[2 ? 3-d]pyrimidin-7-one 
(129 mg, 0.54 mmol) and 1 mL of 4-diethylaminoaniline was heated at 175°C for 
5 10 minutes, then cooled to room temperature and partitioned between saturated 

sodium bicarbonate and ethyl acetate. The organic layer was washed with 
saturated sodium bicarbonate and brine, dried over magnesium sulfate, filtered, 
and concentrated in vacuo. The residue was purified by flash chromatography 
eluting with ethyl acetate. The fractions containing product were concentrated, 
10 and hexane was added to the residue. The resultant precipitate was collected by 
filtration to give 124 mg (68%) of 2-(4-diethylamino-phenylamino)-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 108-109°C. 
Analysis calculated for C 19 H 2 3N 5 0: C, 67.63; H, 6.87; N, 20.76. 
Found: C, 67.49; H 5 6.79; N, 20.78. 

15 EXAMPLE 79 

8-Ethyl-2-(4-morphotin-4-yI-phenylamm 

A mixture of 8-ethyl-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one 
(136 mg, 0.57 mmol) and 4-morpholinoaniline (205 mg, 1.15 mmol) was heated at 
175°C for 10 minutes then cooled to room temperature, and ethyl acetate was 

20 added. The precipitate was collected by filtration and purified by flash 

chromatography eluting with ethyl acetate. The fractions containing product were 
concentrated, and ethyl acetate and hexane were added to the residue. The 
resultant precipitate was collected by filtration to give 1 14 mg (57%) yield of 
8-ethyl-2-(4-morpholm-4-yl-phenyl 

25 mp 227-228°C. 

Analysis calculated for C19H21N5O2 0.25 H 2 0: C, 64.14; H, 6.05; N, 19.69. 
Found: C, 64.37; H, 5.80; N, 19.78. 

EXAMPLE 80 

6-MethyI-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one 

30 A solution of methyl 2-[bis(2,2,2-trifluoroethoxy)phosphinyl]propionate 

(TefrahedronLett., 1983:4405) (526 mg, 1.59 mmol) and 18-crown-6 (1.611 g, 
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6.10 mmol) in 15 mL of tetrahydrofuran was cooled to -78°C and potassium 
bis(trimethylsilyl)amide (3.17 mL of a 0.5 M solution in toluene) was added 
followed by 4-amino-2-methanesulfanyl-pyrimidine-5-carboxaldehyde (206 mg, 
1 .22 mmol). The reaction mixture was stirred at -78°C for 30 minutes then 
5 allowed to warm to room temperature. After stirring at room temperature for 
2.5 hours, the reaction was quenched with saturated ammonium chloride. The 
aqueous layer was extracted with ether several times, and the combined extracts 
were dried over magnesium sulfate, filtered, and concentrated. Hexane and ethyl 
acetate were added to the residue, and the resultant solid was collected to 
10 providel22 mg (48%) of 6-methyl-2-methylsulfanyl 8H-pyrido[2,3«d]pyriniidin- 
7-one, mp 243-245°C. 

Analysis calculated for C9H9N3OS 0.10 H 2 0: C, 51.72; H, 4.41; N, 20.11. 
Found: C, 51.42; H, 4.36; N, 19.96. 

EXAMPLE 81 

15 8-Ethyl-6-methyl-2-methylsulfanyl-8H-pyrido[2^-d]pyrimidin-7-one 

To a suspension of NaH (261 mg of a 60% suspension of NaH in mineral 
oil) in 40 mL of dimethylformamide was added 6-methyl-2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (926 mg, 4.48 mmol). The reaction mixture was 
heated to 50°C resulting in a clear solution. The solution was cooled slightly, and 

20 iodoethane (491 |liL, 6.14 mmol) was added. The reaction was heated at 50°C for 

10 minutes, then cooled to room temperature and partitioned between ice water 
and ethyl acetate. The organic layer was dried over magnesium sulfate, filtered, 
and concentrated in vacuo. The residue was partitioned between hexane and 
water. The organic layer was dried over magnesium sulfate, filtered, and 

25 concentrated in vacuo. Hexane was added and the resultant solid collected by 

filtration to provide 824 mg (78%) of 8-ethyl-6-methyl-2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 84-86°C. 

Analysis calculated for Ci 1H13N3OS 0.05 H2O 0.05 ethyl acetate: C, 55.93; 
H, 5.62; N, 17.48. Found: C, 56.11; H, 5.62; N, 17.21. 
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EXAMPLE 82 
8-Ethyl-2-imiethanesulfinyl-6-methy^ 

To a room temperature solution of 8-ethyl-6-methyl-2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (789 mg, 3.36 mmol) in 50 mL of chloroform was 
added (±)-/r(7/75'-2-(phenylsulfonyl)-3--phenyloxaziridine (1.06 g, 4.06 mmol). The 
solution was stirred at room temperature overnight then concentrated in vacuo. 
The residue was purified by flash chromatography eluting with a gradient of ethyl 
acetate to 10% methanol in ethyl acetate to provide 743 mg (88%) of 8-ethyl- 
6-me%l-2-me%lsulfmyl-8H»pyrido[2 5 3-d]pyrimidin-7-one 5 mp 148-1 50°C. 
Analysis calculated for Ci 1H13N3O2S 0.20 H 2 0: C, 51.85; H, 5.26; N, 16.49. 
Found: C, 52.22; H, 5.14; N, 16.09. 

EXAMPLE 83 

8-Ethyl-6-methyl-2-pheiaylamino-8H-pyrMo[23-d]pyrimidin-7-oiae 

A mixture of 8-ethyl-6-methyl-2-methylsulfinyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (123 mg ? 0.49 mmol) and 1 mL of aniline was 
heated at 175°C for 20 minutes. The reaction was cooled to room temperature and 
partitioned between ethyl acetate and saturated sodium bicarbonate. The organic 
layer was washed with brine, dried over magnesium sulfate, filtered, and 
concentrated. Hexane was added to the residue, and the resultant solid was 
collected by filtration and purified by flash chromatography eluting with ethyl 
acetate to provide 21 mg (15%) of 8-ethyl-6-methyl-2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 178-180°C. 

Analysis calculated for CjgHig^O 0.10 H2O 0.05 ethyl acetate: C, 67.92; 
H, 5.80; N, 19.57. Found: C, 67.64; H, 5.50; N, 19.18. 

EXAMPLE 84 
8-£thyl-6-methyl-2-[4-(4-met^ 
pyrido[2,3-d]pyrimidiiii-7-one 

A mixture of 8-ethyl-6-methyl-2-methylsulfmyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (154 mg, 0.61 mmol) and 234 mg (1.23 mmol) of 
4-(4-methyl-piperazin-l-yl)-aniline was heated at 175°C for 30 minutes. The 
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reaction was cooled to 100°C, and water was added. The water was decanted off, 
and the gum was dissolved in chloroform and washed with saturated sodium 
bicarbonate followed by brine. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated. The residue was purified by flash 
5 chromatography eluting with 10% methanol in chloroform. The fractions 

containing product were collected and concentrated. The residue was 
recrystallized from hexane and ethyl acetate and then recrystallized again from 
chloroform and hexane to provide 76 mg (33%) of 8-ethyl-6-methyl- 
2-[4-(4-me%l-piperazin^-yl)-pte 
10 mp 198-200°C. 

Analysis calculated for C2iH26NgO 0.3 H 2 Or C, 65.73; H, 6.94; N, 21.91. 
Found: C, 65.35; H, 6.66; N, 21.84. 

EXAMPLE 85 

8-sec-Butyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

To a suspension of NaH (47 mg of a 60% suspension of NaH in mineral 
oil) in 6 mL of dimethylformamide was added 2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one (202 mg, 0.85 mmol). The reaction mixture was 
heated to 50°C to 60°C resulting in a yellow solution. The solution was cooled 
slightly, and 2-iodobutane (140 juL, 1.22 mmol) was added. The reaction was 
heated at 50°C for 20 minutes, then cooled to room temperature and partitioned 
between water and ethyl acetate. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated in vacuo. Purification by flash chromatography 
eluting with 2:1 ethyl acetate:hexane gave 29 mg (12%) of 8-sec-butyl- 
2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7--one, mp 155-156°C. 
Analysis calculated for C^ig^O: C, 69.37; H, 6.16; N, 19.03. 
Found: C, 69.18; H, 5.92; N, 18.91. 

EXAMPLE 86 

8-(2-MethoxyethyI)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

To a suspension of NaH (49 mg of a 60% suspension of NaH in mineral 
30 oil) in 6 mL of dimethylformamide was added 2-phenylamino-8H- 
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pyrido[2,3-d]pyrimidin-7-one (200 mg, 0.84 mmol). The reaction mixture was 
heated to 50°C resulting in a yellow solution. The solution was cooled slightly, 
and 2-bromoethylmethy] ether (140 ^L, 1 .49 mmol) was added. The reaction 
mixture was heated at 50°C for 10 minutes, then cooled to room temperature and 
5 partitioned between water and ethyl acetate. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. Purification by flash 
chromatography eluting with a gradient of 2:1 hexane:ethyl acetate to all ethyl 
acetate gave 140 mg (56%) of 8-(2-methoxyethyl)-2-phenylanrino-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 179-180°C. 
10 Analysis calculated for C 16 H 16 N 4 0 2 0.2 H 2 0: C, 64.07; H, 5.51; N, 18.68. 
Found: C, 64.02; H, 5.36; N, 18.51. 

EXAMPLE 87 

8-(3-PheeoxypropyI)-2-phenylaniino-8B[-pyrido[23'-d]pyrimidin-7-one 

To a suspension of NaH (51 mg of a 60% suspension of NaH in mineral 
15 oil) in 6 mL of dimethylformamide was added 2-phenylamino-8H-pyrido[2,3-d]- 

pyrimidin-7-one (200 mg, 0.84 mmol). The reaction mixture was heated to 50°C 
resulting in a yellow solution. The solution was cooled slightly, and 
3-phenoxypropyl bromide (230 jxL, 1.47 mmol) was added. The reaction mixture 
was heated at 50°C for 10 minutes, then cooled to room temperature and 
20 partitioned between water and ethyl acetate. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated in vacuo. Methanol and ethyl 
acetate were added to the residue, and 60 mg (19%) of 8-(3-phenoxypropyl)- 
2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one was collected by filtration, 
mp 175-176°C. 

25 Analysis calculated for C22H20N4O2: C, 70.95; H, 5.41; N, 15.04. 

Found: C, 70.67; H, 5.42; N, 14.98. 

EXAMPLE 88 

8-EthyII-2-(4-fluorophenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

A mixture of 8-ethyl-2-methylsulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one 
30 (145 mg, 0.61 mmol) and 500 \\L of 4-fluoroaniline was heated at 175°C for 
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10 minutes. The reaction mixture was cooled to room temperature, and the 
resultant solid was washed with 1:1 hexaneiethyl acetate. The solid was purified 
by flash chromatography eluting with ethyl acetate to provide 85 mg (49%) of 
8-e%l-2-(4-fluorophenylamino)-8H-pyrido[23-d]pyrimidin-7-one ? 
5 mp215-217°C. 

Analysis calculated for C15H13N4OF: C, 63.37; H, 4.61; N, 19.71. 
Found: C, 62.98; H 5 4.37; N, 1 9.60. 

EXAMPLE 89 

8-Ethyl-2-(3-fluorophenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

1 0 A mixture of 8-ethyl-2-methylsul^ 

(112 mg, 0.47 mmol) and 500 jiL of 3-fluoroaniline was heated at 175°C for 
10 minutes. The reaction mixture was cooled to room temperature and partitioned 
between ethyl acetate and saturated sodium bicarbonate. The organic layer was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated 

1 5 in vacuo. The residue was purified by flash chromatography eluting with ethyl 

acetate. Recrystallization from chloroform and hexane provided 33 mg (25%) of 
8-ethyl-2-(3-fluorophenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one, 
mp210-212°C. 

Analysis calculated for C15H13N4OF 0.1 H2O 0.1 ethyl acetate: C, 62.73; 
20 H, 4.75; N, 19.01. Found: C, 62.70; H, 4.64; N, 18.80. 

EXAMPLE 90 

8-Ethyl-2-(3-fluoro-4-methoxyphenylammo)-8H-pyrido[2^-d]pyrimidin- 
7-one 

A mixture of 8-ethyl-2-methylsulfmyl-8H^ 

25 (124 mg, 0.52 mmol) and 148 mg (1.05 mmol) of 3-fluoro-4-methoxyaniline was 
heated at 175°C for 10 minutes. The reaction mixture was cooled to room 
temperature and partitioned between ethyl acetate and saturated sodium 
bicarbonate. The organic layer was washed with brine, dried over magnesium 
sulfate, filtered, and concentrated in vacuo. The residue was purified by flash 

30 chromatography eluting with ethyl acetate. Recrystallization from ethyl acetate 
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and hexane provided 67 mg (41%) of 8-ethyl-2-(3-fluoro- 
4-methoxyphenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one ? mp 1 96-1 98°C. 
Analysis calculated for C 16 H 15 N40 2 F 0.3 H 2 0: C, 60.11; H 5 4.88; N, 17.53. 
Found: C, 60.13; H, 4.78; N, 17.15. 

EXAMPLE 91 
8-Ethyl-2-(3-fluoro-2-methoxyph^ 

7- one 

A mixture of 8-ethyl-2-methylsulfinyl-8H-pyrido[23-d]pyrimidin-7-one 
(133 mg, 0.56 mmol) and 500 jxL of 3-fluoro-2-methoxyaniline was heated at 
175°C for 20 minutes. The reaction mixture was cooled to room temperature and 
partitioned between ethyl acetate and saturated sodium bicarbonate. The organic 
layer was washed with brine, dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting 
with ethyl acetate. Recrystallization from ethyl acetate and hexane provided 
28 mg (16%) of 8-ethyl 2-(3-fluoro-2-methoxyphenylamino)-8H- 
pyrido[2,3-djpyrimidin-7-one, mp 92-93°C. 

Analysis calculated for C^H^N^F 0.15 H 2 0: C, 60.63; H, 4.83; N, 17.68. 
Found: C, 60.31; H, 4.52; N, 17.42. 

EXAMPLE 92 

8- Ethyl-2-(2-methoxyphenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

A mixture of 8-ethyl-2-methylsulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one 
(140 mg, 0.59 mmol) and 500 jaL of 2-methoxy aniline was heated at 175°C for 
20 minutes. The reaction mixture was cooled to room temperature and partitioned 
between chloroform and saturated sodium bicarbonate. The organic layer was 
washed with brine, dried over magnesium sulfate, filtered, and concentrated 
in vacuo. The residue was purified by flash chromatography eluting with ethyl 
acetate. Recrystallization from ethyl acetate and hexane provided 60 mg (34%) of 
8-ethyl-2-(2-methoxyphenyl-aniino)-8H-pyrido[2,3-d]pyriinidin-7-one, 
mp 126-128°C. 
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Analysis calculated for C^^N^ 0.2 H2O: C, 64.09; H, 5.47; N, 18.69. 
Found: C, 64.10; H, 5.36; N, 18.44. 

EXAMPLE 93 
2-(4-Dimethylamino-phenyIamino)-8-ethyl^ 

A mixture of 8-ethyl-2-methanesulfinyl-8H-pyrido[2 ? 3-d]pyrinu 
(155 mg, 0.65 mmol) and 500 |iL of 4-dimethylaminoaniline was heated at 175°C 
for 10 minutes, then cooled to room temperature and partitioned between saturated 
sodium bicarbonate and ethyl acetate. The organic layer was washed with brine, 
dried over magnesium sulfate, filtered, and concentrated in vacuo. The resultant 
solid was washed with hexane and ethyl acetate then purified by flash 
chromatography eluting with ethyl acetate. The fractions containing product were 
concentrated and a 2:1 mixture of hexane and ethyl acetate was added to the 
residue. The resultant precipitate was collected by filtration to give 1 10 mg (50%) 
of 2-(4-dimethylamino-phenylamino)-8-ethyl^^ 
mpl89-191°C. 

Analysis calculated for C17H19N5O 0.2 H2O 0.25 ethyl acetate: C, 64.55; 
H, 6.40; N, 20.92. Found: C, 64.55; H, 6.32; N, 21.10. 

EXAMPLE 94 

2-Methanesulfanyl-4-phenyIamino-pyrimidiiiie-5-carboxylic acid ethyl ester 

To a room temperature solution of 4-chloro-2-methanesulfanyl- 
pyrimidine-5-carboxylic acid ethyl ester (9.25 g , 40.0 mmol) in 100 mL of 
tetrahydrofuran was added 16 mL of triethylamine followed by aniline (4.0 mL, 
43.8 mmol). The solution was stirred at room temperature overnight. The white 
solid was removed by filtration washing with ethyl acetate. The filtrate was 
concentrated in vacuo and partitioned between chloroform and saturated aqueous 
sodium bicarbonate. The organic layer was dried over magnesium sulfate, filtered, 
and concentrated. A solution of 2:1 hexane:ethyl acetate was added to the residue, 
and the resultant white solid was collected to provide 7.07 g (60%) of product . 
An additional 2. 1 8 g (1 8%) was obtained from the filtrate. Recrystallization from 
hexane and ethyl acetate provided an analytical sample of 2-methanesulfanyl- 
4-phenylamino-pyrimidine-5-carboxylic acid ethyl ester, mp 86-87.5°C. 
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Analysis calculated for C14H15N3O2S: C, 58.11; H, 5.23; N, 14.52. 
Found: C, 57.93; H, 5.27; N, 14.46. 

EXAMPLE 95 

(2-MethanesuIfanyl-4-phenylamino-pyrimidin-5-yl)-metlianol 

5 A solution of 2-methanesulfanyl-4-phenylamino-pyrimidine-5-carboxylic 

acid ethyl ester (7.25 g, 25.1 mmol) in 100 mL of tetrahydrofuran was added 
dropwise to a room temperature suspension of lithium aluminum hydride (1.55 g, 
40.9 mmol) in 100 mL of tetrahydrofuran. After 10 minutes, an additional 1.00 g 
of lithium aluminum hydride was added to the reaction mixture, and stirring was 
10 continued for 1 .5 hours. The reaction was carefully quenched with isopropanol 
followed by 6 mL of water, 10 mL of 15% NaOH, and 20 mL of water, and the 
mixture was stirred for 1.5 hours. The white precipitate was removed by filtration 
washing with ethyl acetate. The filtrate was washed with water, dried over 
magnesium sulfate, filtered, and concentrated in vacuo. Purification by flash 
15 chromatography eluting with ethyl acetate provided 2.22 g (36%) of 

(4-e1hylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol, mp 127-128°C. 
Analysis calculated for C12H13N3OS: C, 58.28; H, 5.30; N, 16.99. 
Found: C, 58.15; H, 5.09; N, 16.90. 

EXAMPLE 96 

2-Methanesulfanyl-4-phenylamino-pyrimidine-5-carboxaldehyde 

To (4-ethylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol (2.80 g, 
1 1.4 mmol) in 400 mL of chloroform was added manganese oxide (3.95 g, 
45.4 mmol). The suspension was stirred at room temperature overnight. The 
mixture was filtered through celite washing with chloroform. The filtrate was 
concentrated in vacuo to give 2.73 g (98%) of 2-methanesulfanyl-4-phenylamino- 
pyrimidine-5-carboxaldehyde, mp 89-90°C. 
Analysis calculated for 1N3OS: C, 58.76; H, 4.52; N, 17.13. 

Found: C, 58.56; H, 4.69; N, 17.10. 



20 



25 



30 



EXAMPLE 97 

Ethyl 3-(2-MethamesulfaEyl-4-pheEylamino-pyrimidin-5-yl)acryllate 
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To a room temperature solution of 2-methanesulfanyM-phenylamino 
pyrimidine-5-carboxaldehyde (LOO g, 4.08 mmol) in 20 mL of tetrahydrofuran 
was added (carbethoxymethylene)triphenylphosphorane (1.82 g, 5.22 mmol). The 
reaction mixture was heated at reflux for 70 minutes, then concentrated in vacuo 
and partitioned between ethyl acetate and IN HC1. The organic layer was 
extracted with two additional portions of IN HC1, and the acid layers were 
combined and neutralized with saturated sodium bicarbonate. The product was 
extracted into ethyl acetate, dried over magnesium sulfate, filtered, and 
concentrated in vacuo. The residue was purified by flash chromatography eluting 
with ethyl acetate to provide 988 mg (77%) of ethyl 3-(2-methanesulfanyl- 
4-phenylamino-pyrimidin-5-yl)acr}date as a yellow oil. 

EXAMPLE 98 

2-Methanesulfanyl-8-phenyl-8H-pyrido[2 ? 3-d]pyrimidin-7-one 

To a room temperature solution of ethyl 3-(2-methanesulfanyl- 
4-phenylamino pyrimidin-5-yl)acrylate (358 mg, 1.14 mmol) in 5 mL of 
N,N-diisopropylethylamine was added 191 ixh of l,8-diazabicyclo[5.4.0]undec- 
7-ene. The reaction mixture was heated at reflux overnight then cooled to room 
temperature. The resultant solid was collected by filtration and combined with the 
gum remaining in the flask. This combined material was purified by flash 
chromatography eluting with ethyl acetate to provide 176 mg (57%) of 
2-methanesulfanyl-8-phenyl-8H-pyrido[2,3-d]pyrimidin-7 one, mp 176-178°C. 
Analysis calculated for C^Hj 1N3OS 0.05 H 2 0: C, 60.43; H, 4.32; N, 15.1 1. 
Found: C, 60.43; H, 3.97; N, 14.82. 

EXAMPLE 99 

2-Methanesulfinyl-8-phenyl-8H-pyrido[23-d]pyrimidin-7-one 

To a room temperature solution of 2-methanesulfanyl-8-phenyl-8H- 
pyrido[2,3 d]pyrimidin-7-one (457 mg, 1.70 mmol) in 30 mL of chloroform was 
added (±)-r7-aw-2-(phenylsulfonyl)-3-phenyloxaziridine (536 mg, 2.06 mmol). 
The solution was stirred at room temperature overnight then concentrated 
in vacuo. The residue was purified by flash chromatography eluting with a 
gradient of ethyl acetate to 10% methanol in ethyl acetate to provide 397 mg 
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(82%) of2-methanesulfinyl-8-phenyl-8H-pyrido[23-d]pyrimidin-7-one, 
mp 248-250°C. 

Analysis calculated for C14H1 1N3O2S 0.02 H2O: C, 58.21; H, 3.95; N, 14.55. 
Found: C, 58.04; H, 3.91; N, 14.36. 

5 EXAMPLE 100 

2-Ethylamino-8-phenyI-8H-pyrido[2,3-d]pyrimidin-7-oiae 

A mixture of 2-methanesulfmyl-8-phenyl-8H-pyrido[23-d]pyrimidin- 
7-one (81 mg, 0.28 mmol) and 1.5 mL of aqueous ethyl amine was stirred at room 
temperature for 1 0 minutes then partitioned between water and ethyl acetate. The 
10 organic layer was washed with saturated sodium bicarbonate and brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo to give 54 mg (72%) of 
2-e%lanodno-8-phenyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 193-195°C. 
Analysis calculated for C15H14N4O: C, 67.65; H, 5.30; N, 21.04. 

Found: C, 67.48; H, 5.01; N, 20.68. 

15 EXAMPLE 101 

2-PheiiiylaBaiiinio-8-pheiriyl-8H-pyrido [2,3-d] py rimidin-7-one 

A mixture of 2-methanesulfinyl-8-pheny l-8H-pyrido [2,3 -djpyrimidin- 
7-one (197 mg, 0.69 mmol) and 1 mL of aniline was heated at 175°C for 
10 minutes then cooled to room temperature. Hexane and ethyl acetate were 

20 added, and the solid was collected by filtration and purified by flash 

chromatography eluting with ethyl acetate. The fractions containing product were 
concentrated, and the residue was recrystallized first from hexane and ethyl 
acetate then from chloroform and ethyl acetate to provide 85 mg (39%) of 
2-phenylamino-8-phenyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 300-302°C. 

25 Analysis calculated for C19H14N4O 0.25 H2O: C, 71.59; H, 4.55; N, 17.58. 
Found: C, 71.91; H, 4.39; N, 17.59. 
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EXAMPLE 102 

4- Cyclopentylamino-2-methanesulfanyl-pyrimidine-5-carboxyU acid ethyl 
ester 

To a room temperature solution of 4-chloro-2-methanesulfanyl- 
5 pyrimidine-5-carboxylic acid ethyl ester (12.48 g, 53.8 mmol) in 150 mL of 

tetrahydrofuran was added 22 mL of triethylamine followed by cyclopentylamine 
(6.70 g, 77.0 mmol). The solution was stirred at room temperature for 1 hour. The 
white solid was removed by filtration washing with ethyl acetate. The filtrate was 
concentrated in vacuo and partitioned between ethyl acetate and saturated aqueous 
10 sodium bicarbonate. The organic layer was washed with brine, dried over 

magnesium sulfate, filtered, and concentrated. A solution of 2:1 hexane:ethyl 
acetate was added to the residue, and the resultant white solid was collected to 
provide 13.3 g (88%) of 4-cyclopentylamino-2-methanesulfanyl-pyrimidine- 

5- carboxylic acid ethyl ester as an oil. 

15 Analysis calculated for C13H19N3O2S: C, 55.49; H, 6.81; N, 14.93. 

Found: C, 55.59; H, 6.72; N, 14.85. 

EXAMPLE 103 

(4-C^clopentylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol 

A solution of 4-cyclopentylamino-2-methanesulfanyl-pyrimidine- 
20 5-carboxylic acid ethyl ester (13.0 g 5 46.3 mmol) in 50 mL of tetrahydrofuran was 
added dropwise to a room temperature suspension of lithium aluminum hydride 
(3.2 g, 84.2 mmol) in 150 mL of tetrahydrofuran. The reaction mixture was stirred 
at room temperature for 20 minutes, then carefully quenched with 6 mL of water, 
followed by 6 mL of 15% NaOH and 19 mL of water. After stirring for 1 hour, the 
25 white precipitate was removed by filtration washing with ethyl acetate. The filtrate 
was concentrated in vacuo, and hexane and ethyl acetate were added to the 
residue. Filtration of the white solid provided 8.39 g (76%) of 
(4-cyclopentylamino-2-methanesulfanyl-pyrimidin-5-yl)-methanol, 
mp 127-128°C. 

30 Analysis calculated for Cj 1H17N3OS 0.1 H 2 0: C, 54.79; H, 7.19; N, 17.43. 
Found: C, 54.68; H, 7.12; N, 17.23. 
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EXAMPLE 104 

4- Cyclopentylamino-2-methanesulfanyl-pyrimidine-5-carboxaldehyde 

To (4-cyclopenlylamino-2-methanesulfanyl-pyri^ 
(8.00 g, 33.5 mmol) in 400 mL of chloroform was added manganese oxide 
(1 8.5 g, 213 mmol). The suspension was stirred at room temperature overnight. 
An additional amount of manganese oxide (2.5 g, 29 mmol) was added, and 
stirring was continued for 2.5 hours. The mixture was filtered through celite 
washing with chloroform. The filtrate was concentrated in vacuo to give 7.93 g 
(99%) of 4-cyclopentylanaino-2-methanesulfanyl-pyrimidine-5-carboxaldehyde as 
an oil. 

Analysis calculated for Ci 1H15N3OS: C, 55.67; H, 6.37; N, 17.71. 
Found: C, 55.60; H, 6.24; N, 17.70. 

EXAMPLE 105 
Ethyl 3-(4-Cydopentylammo-2-methan^ 

To a room temperature solution of 4-cyclopentylamino-2-methanesulfanyl- 
pyrimidine-5-carboxaldehyde (7.74 g, 32.7 mmol) in 1 10 mL of tetrahydrofuran 
was added (carbethoxymethylene)triphenylphosphorane (15.0 g, 43.1 mmol). The 
reaction mixture was heated at reflux for 1 .5 hours, then cooled to room 
temperature and partitioned between ethyl acetate and IN HC1. Concentrated 
aqueous sodium hydroxide was added to the acid layer followed by extraction of 
the product into ethyl acetate. The organic layer was dried over magnesium 
sulfate, filtered, and concentrated in vacuo. The residue was purified by flash 
chromatography eluting with 4:1 hexane:ethyl acetate to provide 6.58 g (66%) of 
ethyl 3-(4-cyclopentylamino-2-methanesulfanyl-pyrimidin-5-yl)acrylate, 
mp98-101°C. 

Analysis calculated for C 15 H 2 iN30 2 S: C, 58.61; H, 6.89; N, 13.67. 
Found: C, 58.57; H, 6.83; N, 13.52. 

EXAMPLE 106 

8"Cyclopentyl-2-methanesulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one 

A mixture of ethyl 3-(4-cyclopentylamino-2-methanesulfanyl-pyrimidin- 

5- yl)acrylate (1.42 g, 4.62 mmol) and 5 mL of l,8-diazabicyclo[5.4.0]undec-7-ene 



WO 01/55148 



PCT/USOO/32572 



-109- 

was heated at reflux for 30 minutes. The reaction mixture was directly purified by 

flash chromatography eluting with a gradient of 1 : 1 hexane:ethyl acetate to all 

ethyl acetate to provide 677 mg (56%) of 8-cyclopentyl-2-methanesulfanyl-8H- 

pyrido[2,3-d]pyrimidin-7-one, mp 100-102°C. 

Analysis calculated for C13H15N3OS: C, 59.75; H, 5.79; N, 16.08. 

Found: C, 59.59; H, 5.71; N, 15.95. 

EXAMPLE 107 

8-(^clopentyl-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one 

To a room temperature solution of 8-cyclopentyl-2-methanesulfanyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one (215 mg, 0.82 mmol) in 10 mL of chloroform was 
added (±)-fran^-2-(phenylsmfonyl)-3-phenyloxaziridine (240 mg, 0.92 mmol). 
The solution was stirred at room temperature overnight then concentrated 
in vacuo. Ethyl acetate was added to the residue, and the resultant solid was 
collected by filtration to provide 134 mg (59%) of 8-cyclopentyl- 
2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one, mp 170-173°C. 
Analysis calculated for C13H15N3O2S: C, 56.30; H, 5.45; N, 15.15. 
Found: C, 56.1 1; H, 5.36; N, 14.91. 

EXAMPLE 108 

8-Cyclopentyl-2-pI»enylamino-8H-pyrido[2^-d]pyrimidin-7-one 

A mixture of 8-cyclopentyl-2-memanesulfmyl-8H-pyrido[2,3-d]pyriniidin- 

7- one (257 mg, 0.93 mmol) and 2 mL of aniline was heated at reflux for 

20 minutes then cooled to room temperature. Most of the aniline was removed 
under high vacuum. The residue was purified by flash chromatography eluting 
with a gradient of 3:2 hexane:ethyl acetate to all ethyl acetate to provide 124 mg 
of product. Recrystallization from hexane and ethyl acetate gave 72 mg (26%) of 

8- cyclopentyl-2-phenylanimo-8H-pyrido[2,3-d]pyrimidin-7-one , mp 188-192°C. 
Analysis calculated for C18H18N4O 0.3 H2O: C, 69.34; H, 6.01; N, 17.97. 
Found: C, 69.06; H, 5.78; N, 1 7.95. 
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EXAMPLES 109-271 
The following invention compounds were similarly prepared by following 
the general procedures of the foregoing examples. 

EXAMPLE 109 
8-Ethyl-2-[3-(4-methyl-piperazin-l-yl)-propylamino-8H- 
DvridoF2.^-dlnvrmiidin-7-one, mp 85-S5°C. 

EXAMPLE 110 

8-Ethyl-2-(4-pyrrol-l-yl-phenylamino)-8H-pyrido[23-d]pyrimidin-7-one, 

mp 220-222°C. 



10 EXAMPLE 111 

8-Isopropyl-2-(4-methoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one, 

mp 153-155°C. 

EXAMPLE 112 

2-(4-Hydroxy-ph enylamino)-8-isopropyl-8H-pyrido [2,3-d] pyrimidin-7-one, 

15 mp 226-228°C. 

EXAMPLE 113 
2-[4-(4-Methyl-piperazin-l-yl)-phenylamino]-8-phenyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 259-262°C. 

EXAMPLE 114 

20 8-Cyclopentyl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 175-177°C. 



EXAMPLE 115 

8-(3-Ben2yloxy-propyl)-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido [2,3-d] pyrimidin-7-one, mp 148-150°C. 
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EXAMPLE 116 

8-(3-Benzylo3y-propyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[2^-d]pyrimidin-7-one, mp 70-72°C. 

EXAMPLE 117 

5 8-Cyclopentyl-2[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 105-107°C. 

EXAMPLE 118 

2- [4-(2-Diethylamino-ethoxy)-phenylamino]-8-phenyl-8H- 
pyrido[2 y 3-d]pyrimidin-7-one, mp 165-167°C. 

10 EXAMPLE 119 

4-CycIohexylamino-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl 

ester, oil. 

EXAMPLE 120 

4-Cyclopropylamino-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl 
15 ester, oil. 

EXAMPLE 121 

(4-Cyclohexylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanol, 

mp 127-129°C. 

EXAMPLE 122 

20 4-Cyclohexylamino-2-methylsulfanyl-pyrimidine-5-carboxaldehyde, oil. 

EXAMPLE 123 

3- (4-Cyclohexylamino-2-methysulfanyl-pyrimidin-5-yl)-acrylicacid ethyl 
ester 

EXAMPLE 124 

25 (4-Cyclopropylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanol, 

mp 134-135°C. 
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EXAMPLE 125 

4-C^clopropylamino-2-methylsulfanyl-pyrimidine-5-carboxaldehyde, 

mp63-64°C. 

EXAMPLE 126 

5 8-Cyclohexyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one, 

1 O 1 1 t->o*~» 

X1IJJ 

EXAMPLE 127 

8-Cyclohexyl-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one 5 

mp 187-190°C. 

10 EXAMPLE 128 

3-(4-Cyclopropylamino-2-methylsulfanyl-pyrimidin-5-yl)-acryIic acid ethyl 
ester, oil. 

EXAMPLE 129. 

8-Cyclopropyl-2-methylsulfany]-8H-pyrido[2,3-d]pyrimidin-7-one, 

15 mp 137-139°C. 

EXAMPLE 130 

8-Cyclopropyl-2-methanesulfinyl-8H-py rido [2,3-d] pyrimidin-7-one, 

mp210-212°C. 

EXAMPLE 131 

20 8-Cyclohexyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one, 

mp202-204°C. 

EXAMPLE 132 

8-Cy clohexyl-2- [4-(2-diethy lamino-eth oxy)-pheny lamino] -8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 135-137°C. 
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EXAMPLE 133 

8-Cyclohexyl-2[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[23-d]pyrimidin-7-one, mp 205-207°C. 

EXAMPLE 134 

8-CyclopropyI-2-[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[2>d]pyrimidin-7-one, mp 119-121°C. 

EXAMPLE 135 

8-Cyclopropyl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one, 

mp 191-193°C. . 

EXAMPLE 136 

8-Cyclopropyl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 210-21 1°C. 

EXAMPLE 137 

8-(2-Beuzyloxy-ethyl)-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one, 

mpll8-120°C. 

* 

EXAMPLE 138 

8-(3-Benzyloxy-propyl)-2-(4-dimethylamino-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one, mp 144-146°C. 

EXAMPLE 139 

8-(2-Benzyloxy-ethyl)-2-[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 95-97°C. 



EXAMPLE 140 

8-(2-Ben2yloxy-ethyl)-2-[4-(4-methyI-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 183.-185°C. 
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EXAMPLE 141 

84sopropyE-2-[4-(2-moiT)holin-4-yl-ethoxy)-phenyIamino]-8B[- 
pyrido[23-d]pyrimidin-7-one, mp 1 18-1 19°C. 

EXAMPLE 142 

8-Cyclohexyi-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[23-d]pyrimidiia- 

7- nne. mp 198-200°C. 

EXAMPLE 143 

8- CycIohexyI-2-{4-[4-(2-hydroxy-ethyl)-3,5-dimethyI-piperazin-l 
phenylamino}-8H-pyrido[2,3-d]pyrimidiiB-7-one 5 mp 175-177°C. 

EXAMPLE 144 

8-Cyclohexyl-2-{4-[4-(3-dimethylamino-propyl)-piperazin-l-yl]- 
phenylamimo}-8H-pyrido[2,3-d]pyrimidiii-7-one 5 mp 169-170°C. 

EXAMPLE 145 

8-Cyclohexyl-2-[4-(3,5-dimeft^ 
pyrido[23-d]pyrimidin-7-one, mp 237-239°C. 

EXAMPLE 146 

4-Cycloheptylamino-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl 
ester 

EXAMPLE 147 

8-Cydohexyl-2-(4-dimethylamino-phenyIamino)-8H-pyrido[23-d]pyrimidin- 

7- one 5 mp 204-205°C. 

EXAMPLE 148 

8- CycIohexyl"2-(4-fluoro-phenylamino)-8H-pyrido[2,3-d]pyriniidin»7-one J 

mp 209-21 1°C. 
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EXAMPLE 149 

(4-Cycloheptylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanol 5 

mp 141-143°C. 

EXAMPLE 150 

5 8-CycIohexyl-2-[4-(2-diethylamino-ethoxy)-3-methyl-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 119-121°C. 

EXAMPLE 151 

8-Cycloheptyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one, 

mp 135-136°C. 

10 EXAMPLE 152 

8-CycloheptyI-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin-7-one, 

mp 183-184°C. 

EXAMPLE 153 

8-Cyclohexyl-2-cyclohexylammo-8H-pyrido[2,3-d]pyrimidiii-7-one, 

15 mpl69-170°C. 

EXAMPLE 154 

2-[4-(2-Diethylamino-ethoxy)-phenylamino]-8-[3-(tetrahydro-pyran-2-yloxy)- 
propyl]-8H-pyrido[2 r 3-d]pyrimidin-7-one, mp 102-104 C. 

EXAMPLE 155 

20 8-Cyclohept>'l-2-phenylamino-8H-pyrido[2^-d]pyrimidin-7-one, 

mp 156-158°C. 



EXAMPLE 156 

8-Cycloheptyl-2-[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[2^-d]pyrimidin-7-one, mp 121-122°C. 
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EXAMPLE 157 

8-Cyclopentyl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- one,mp 198-199°C. 

EXAMPLE 158 

5 2-(4-Piperidin-l-yl-phenylamimo)-8-[3-(tetrahydro-pyraii-2-yloxy)-propyl]- 

5jLA'Pyr*CftO[Z,3-iijpjiiJuuAUJiu-/-UJUC, mp OJ-OOX. 

EXAMPLE 159 

8- Cyclohexyl-2-[4-(4-methyl-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 208-209°C. 

10 EXAMPLE 160 

8-Cyclohexyl-2-(4-pyrroIidia-l-yl-phenyIamino)-8E[-pyrido[2,3-d]pyrimidin- 

7- one,mp 199-200°C. 

EXAMPLE 161 

8- CyclohexyI-2-(4-pyrrole-l-yl-phenylamino)-8H-pyrido[23-d]pyrimidin- 
15 7-one,mpl83-184°C. 

EXAMPLE 162 

8-Cyclohexyl-2-(4-pyrazol-l-yI-phenylamiino)-8H-pyrido[2^-d]pyrimidin- 
7-one,mp241-242°C. 

EXAMPLE 163 

20 8-Cycloheptyl-2-(4-piperidin-l-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-one, mp 201-202°C. 



EXAMPLE 164 

l-[4-(8-Cyclohexyl-7-oxo-7,8-dihydro-pyrido[2^-d]pyriiiiiidin-2-ylamino)- 
phenyl]-piperidine-4-carboxyIic acid ethyl ester, mp 174-175°C. 
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EXAMPLE 165 

8-C^cIohexyl-2-(2-piperidin-l-yl-ethylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-one,mp 156-157°C. 

EXAMPLE 166 

5 8-Cyclohexyl-2-(3-piperidin-l-yl-propylamino)-8H-pyrido[2,3-d]pyrimidia- 

7- one,mp 111-112°C. 

EXAMPLE 167 

8- Cyclohexyl-2-[4-(3,5-dimethyl-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 238-240°C. 

10 EXAMPLE 168 

l-(4-Nitro-phenyl)-pyrroIidine-2-carboxylic acid tert-butyl ester (S), 
mp 103-104°C. 

EXAMPLE 169 

l-(4-Amino-phenyl)-pyrrolidine-2-carboxylic acid tert-butyl ester (S), 
15 mp75-76°C. 

EXAMPLE 170 

i-[4-(8-CyclohexyI-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
phenyl]-pyrrolidine-2-carboxylic acid tert-butyl ester, mp 144-145°C. 

EXAMPLE 171 

20 8-Cyclohexyl-2-[4-(3,4-dihydro-lH-isoquinoUn-2-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 185°C. 

EXAMPLE 172 

[l-(4-Nitro-phenyl)-piperidin-3-yl]-methanol (racemic), mp 99-1 00°C. 



EXAMPLE 173 

25 [l-(4-Amino-phenyI)-piperidm-3-yl]-methanol (racemic), mp 108-1 10°C. 
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EXAMPLE 174 

[4-(Bicyclo[2.2.1]hept-2-ylamino)-2-methylsulfanyl-pyrimidin-5-yl]-methanol 

(exo), mp 117-1 18°C. 

EXAMPLE 175 

5 8-Cyclohexyl-2-[4-(3-methyl-piperidin-l-yl)-phenylamino]-8H- 

pyrido[2,3-d]pyrimidiu-7-oiie,inp 189-190 2 C. 

EXAMPLE 176 

8-Bicyclo[2.2.1]hept-2-yl-2-methylsulfanyI-8H-pyrido[2,3-d]pyrimidin-7-one 

(exo),mp 102-103°C. 

10 EXAMPLE 177 

8-Cyclohexyl-2-(4-thiomorpholin-4-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 213-214°C. 

EXAMPLE 178 

8-Bicyclo[2.2.1]hept-2-yI-2-methanesulfinyl-8H-pyrido[2,3-d]pyrimidin- 
15 7-one, mp 167-168°C. 

EXAMPLE 179 

8-Cyclohexylmethyl-2-methanesulfinyl-8H-pyrido[23-d]pyrimidin-7-one, 

mp 164-165°C. 

EXAMPLE 180 

20 8-BicycIo[2.2.1]hept-2-yl-2-phenylamino-8H-pyrido[2^-d]pyrimidin-7-one 

(exo), mp 225-226°C. 

EXAMPLE 181 

8-Bicyc]o[2.2.1]hept-2-yl-2-(4-piperidin-l-yI-phenylamino)-8H- 
pyrido[2,3-d]pyrimidm-7-one (exo), mp 243-244°C. 
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EXAMPLE 182 

8-CycIohexylmethyl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one, 

mp230-231°C. 

EXAMPLE 183 

5 8-Cyclohexylmethyl-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 212-213°C. 

EXAMPLE 184 

8-Cycloheptyl-2-(4-fluoro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one, 

mp 198-199°C. 

10 EXAMPLE 185 

8-Cyclohexyl-2-[4-(3-hydroxymethyl-piperidin-l-yl)-phenylamio]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 194-195°C. 

EXAMPLE 186 

2- [l-(4-Nitro-phenyl)-piperidin-4-yl]-ethanol, mp 60-6 1°C. 

15 EXAMPLE 187 

3- [l-(4-Nitro-phenyl)-piperidin-4-yl]-propan-l-ol, mp 166-167°C. 

EXAMPLE 188 

2-[l-(4-Amino-phenyl)-piperidin-4-yl]-ethanol, mp 121-122°C. 

EXAMPLE 189 

20 3-[l-(4-Amino-phenyl)-piperidin-4-yl]-propan-l-ol, mp 98-99°C. 

EXAMPLE 190 

8-Cyclopentyl-2-(4-pyrrol-l-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7-one,mpl89-190°C. 
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EXAMPLE 191 

8-Cyclopentyl-2-(4-pyrazol-l-yl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- one,mp 197-198°C. 

EXAMPLE 192 

5 [l-(4-Nitro-phenyl)-piperidin-2-yl]-methanol, mp 68-69°C. 

EXAMPLE 193 

l-(4-Nitro-phenyI)-piperidin-4-ol, mp 99- 1 00°C. 

EXAMPLE 194 
l-(4-Amino-phenyl)-piperidin-4-oI, mp 168-169°C. 

10 EXAMPLE 195 

8- Cyclopentyl-2-[4-(3,5-dimethyl-pyrazol-l-yl)-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 169-171°C. 

EXAMPLE 196 

8-Cyclopentyl-2-{4-[4-(2-hydroxy-ethyl)-piperidin-l-yl]-phenylamino}-8H- 

1 5 pyrido[2,3-d]pyrimidin-7-one, mp 1 99-200°C. 

EXAMPLE 197 

8-Cyclopentyl-2-{4-[4-(3-hydroxy-propyl)-piperidin-l-yl]-phenylamino}-8H- 
pyrido[2,3-d]pyrimidin-7-one 5 mp 208-209°C. 

EXAMPLE 198 

20 8-Cyclopentyl-2-[4-(4-hydroxy-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 216-217°C. 

EXAMPLE 199 
[l-(4-Amino-phenyl)-piperidin-2-yl)-methanol, mp 91-92°C. 
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EXAMPLE 200 

2-(4-Piperidin-l-yl-phenylamiiio)-8-(tetrohydro-furan-3-yl)-8H- 
pyrido[2,3-d]pyrimidiii-7-one (racemic), mp 181-182°C. 

EXAMPLE 201 

5 S-Cycloheptyl-l-CS-piperidin-l-yl-phenylaminoJ-SH-pyridop^-dlpyrimidin- 

7- one, mp 123-124°C. 

EXAMPLE 202 

8- Cyclopentyl-2-(3-piperidin-l-yI-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-one,mp 90-91 °C. 

10 EXAMPLE 203 

S-CycIohexyl^-CS-piperidin-l-yl-phenylamino^SH-pyridop^-dJpyrimidiii- 

7- one, mp 164-165°C. 

EXAMPLE 204 
l-(4-Nitro-phenyl)-piperidin-3-ol, mp 1 12-1 13C. 

15 EXAMPLE 205 

l-(4-Amino-phenyl)-piperidin-3-ol, mp 101-102C. 

EXAMPLE 206 

8- CycIopentyl-2-[4-(3-hydroxy-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 178-179°C. 

20 EXAMPLE 207 

8-Cyclopentyl-2-[4-(2-hydrox^ethyl-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 135-136°C. 

EXAMPLE 208 

Dimethyl-[l-(4-nitro-phenyl)-piperidin-4-yI]-amine,mp 102-103°C. 



25 EXAMPLE 209 

l'-(4-Nitro-phenyl)-[l,4']bipiperidinyl 3 mp 90-91°C. 
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EXAMPLE210 

[l-(4-Amino-phenyl)-piperidin-4-yl]-dimiethyl-amine, mp 126-127°C. 

EXAMPLE 211 

2-(4-Piperidin-l-yl-phenylamiiitto)-8-(tetrahydro-pyraii-4-yl)-8H- 
5 pyrido[23-d]pyrimidin-7-one, mp 254-255°C. 

EXAMPLE 212 
8-Bicyclo[2.2.1]hept-2-yl-2-(4-ffluoro-phenylainino)-8H- 
pyrido[2,3-d]pyriniidin-7-ODie (exo), mp 219-220°C. 

EXAMPLE 213 

10 8-Bicyclo[2.2.1]hept-2-yl-2-[3-(l,l,2^-tetrafluoiro-etlioxy)-phenylammo]-8H- 
pyrido[2,3-d]pyrimidin-7-one (exo), mp 192°C. 

EXAMPLE 214 

8-BicycIo[2.2.1]hept-2-yl-2-{4-[4-(3-hydroxy-propyl)-piperidin-l-yl]- 
phenylannino}-8H-pyrido[2,3-d]pyriiiiidi]ii-7-one (exo), mp 223°C. 



15 
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8-Cyclohexyl-2-[4-(4-liydroxy-piiperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyr5midm-7-one, mp 224-225°C. 

EXAMPLE 216 

8-Cyclohexyl-2-{4-[4-(2-lliydroxy-ethyl)-piperidin-l-yl]-phenyIainino}-8H- 
20 pyrido[2,3-d]pyrimidin-7-one, mp 236-237°C. 

EXAMPLE 217 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-[4-(3-morpholin-4-yl-propyl)-piperidin-l-yl]- 
phenylamimo]-8H-pyrido[2,3-d]pyrimidin-7-one (exo), mp 185-186°C. 



25 



EXAMPLE 218 

8-Bicyclo[2.2.1]hept-2-yl-2-(4-pyrazol-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidiiii-7-one (exo), mp 234-235°C. 
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EXAMPLE219 

8-Bicyclo[2^.1]hept-2-yl-2-[4-(l,l^^-tetrafluoro-ethoxy)-phenylamino]-8H- 
pyrido[23-d]pyrimidin-7-one (exo), mp 214-21 5°C. 

EXAMPLE 220 

5 8-Bicyclo[2.2.1]hept-2-yl-2-(3,4-difluoro-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one (exo), mp 227-228°C. 

EXAMPLE 221 

8-Bicyclo[2.2.1]hept-2-yI-2-(4-trifluoromethyIsulfanyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidra-7-one (exo), mp 205-206°C. 

10 EXAMPLE 222 

2-Benzylamino-8-cyclohexyl-8H-pyrido[2^-d]pyrimidin-7-one, 

mpl83-184°C. 

EXAMPLE 223 

8-Bicyclo[2.2.1]hept-2-yl-2-(biphenyl-4-ylamino)-8H-pyrido[2,3-d]pyrimidin- 
15 7-one (exo), mp 255-257°C. 

EXAMPLE 224 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(2-diethylamino-ethoxy)-phenylamino]-8H- 
pyrido[23-d]pyrimidin-7-one, mp 133-134°C. 

EXAMPLE 225 

20 8-Cyclohexyl-2-(4-methoxy-benzylamino)-8H-pyrido[2,3-d]pyrimidin-7-oiie, 

mp 165°C. 

EXAMPLE 226 

2-Amino-8-cyclohexyl-8H-pyrido[23-d]pyrimidin-7-one, mp 155°C. 
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EXAMPLE 227 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(4-hydroxy-piperidin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidiii-7-one (exo), mp 206°C. 



WO 01/55148 



PCT/USOO/32572 



-124- 
EXAMPLE 228 

8-BicycIo[2.2.1]hept-2-yl-2-{4-[4-(2-hydroxy-ethyl)-piperidin-l-yl]- 
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one (exo), mp 202°C. 

' EXAMPLE 229 184825 (57958x123) 
8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-l-yI-phenylamino)-8H- 

nyridor2 ; .3-d]nyrimidm-7-one (endc), nip 209°C. 

EXAMPLE 230 

8-Bicyclo[2.2.1]hept-2-yl-2-{4-[4-(3-dimethylamino-propyl)-piperazin-l-yl]- 
phenylamino}-8E[-pyrido[2,3-d]pyrimidm-7-one (exo), mp 212-213°C. 

EXAMPLE 231 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(3-hydroxymethyl-piperidin-l-yl)- 
phenyIamino]-8H-pyrido[2,3-d]pyrimidin-7-one (exo), mp 152°C. 

EXAMPLE 232 

2-MethylsulfonyI-8-[3-(tetrahydro-pyran-2-yloxy)propyl]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 65-67°C. 

EXAMPLE 233 

2-Methylsuffinyl-8-[3-(tetrahydro-pyran-2H-yloxy)-propyl]-8H- 
pyrido[2,3-d]pyrin»idin-7-one, mp 121-122°C. 

EXAMPLE 234 

8-(3-BenzyIoxy-propyl)-2-(4-piperidimi-l-yl)-phenylamiiio)-8H- 
pyrido[2,3-d]pyrimidm-7-one, mp 148-1 50°C, 

EXAMPLE 235 

8-Bicyc!o[2.2.1]hept-2-yl-2-{4-[4-(3-morpholin-4-yl-propyl)-piperidin-l-yl]- 
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one, mp 197-198°C. 
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EXAMPLE 236 

8-Bicyclo[2.2.1]hept-2-yl-2-{4-[3-(3-hydroxy-propy)-piperidin-l-yl]- 
phenylamino}-8H-pyrido[2,3-d]pyrimidin-7-one, mp 150-151°C. 

EXAMPLE 237 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(3-diethyIamino-2-hydroxy-propoxy)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one, oil. 

EXAMPLE 238 

3-{4-[2-(tert-Butyl-dimethyl-saanyloxy)-cyclopentylamino]-2-methylsulfanyl- 
pyrimidin-5-yl}-acrylic acid ethyl ester. MS (CI) m/z 438 (M + ). 

EXAMPLE 239 

8-[2-(tert-Butyl-dimethyl-silanyloxy)-cyclopentyl]-2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one. MS (CI) m/z 392 (M + 1). 

EXAMPLE 240 

8-[2-(tert-Butyl-dimethyl-silanyloxy)-cyclopentyl]-2-methylsulfinyl-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp 1 19-122°C. 

EXAMPLE 241 

8-[2-(tert-Butyl-dimethyl-silanyloxy)-cyclopentyl]-2-(4-piperidin-l-yl- 
phenylamino)-8H-pyrido[2 v 3-d]pyrimidin-7-one. MS (CI) m/z 520 (M+l). 

EXAMPLE 242 

8-(2-Hydroxy-cycIopentyl)-2-(4-piperidin-l-yI-phenylamino)-8H- 
pyrido[23-dlpyrimidin-7-one, mp 230-232°C. 



EXAMPLE 243 

4-[5-(2-Ethoxycarbonyl-vinyl)-2-methylsulfanyl-pyrimidin 4 yl amino]- 
piperidine-l-carboxylic acid ethyl ester, oil. MS (CI) m/z 395 (M+l). 
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EXAMPLE 244 

4-(2-MethanesuIfanyl-7-oxo-7H-pyrido[2,3-d]pyrimidin-8-yl)-piperidine- 
l-carboxylic acid ethyl ester, mp 165-167°C. 

EXAMPLE 245 
5 4-(2-Metfaanesulfinyl-7-oxo-7H-pyrM^ 

1- carboxylic acid ethyl ester, mp 151-I54°C. MS (CI) m/z 365 (M+i). 

EXAMPLE 246 
4-[7-Oxo-2-(4-piperidiint-l-yl-phe^ 
piperidine-l-carboxylic acid ethyl ester, mp 231-233°C. 

10 EXAMPLE 247 

8-(3-Hydroxy-propyl)-2-(4-piperidin-l-yI-phenylainmo)-8H-pyrido[2,3- 
d]pyrimidiia-7-oiae hydrochloride salt, mp discolors at 90°C, >250°C. 

EXAMPLE 248 

2- (3-Bromo-2,2-dimethyl-propoxy)-tetrahydro-pyraini, oil. 
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2-Methylsmlfanyl-8-[2,2-dimethyl-3-(tetrahydro-pyran-2-yIoxy)propyl]-8H- 
pyrido[23-d]pyrimidin-7-one, oil. MS (CI) m/z 364 (M+l). 

EXAMPLE 250 

2-Methylsuilfinyl-8-[2,2-dmiethyl-3-(tetrahydro-pyraii-2-yloxy)propyl]-8H- 
20 pyrido[2^-d]pyrimidint-7-one, oil. 

EXAMPLE 251 

8-(2,2-Dimethyl-2-(tetrahydro-pyran-2-yloxy)propyl]-2-(4-piperidin-l-yl- 
phenylamrao)-8H-pyrido[2,3-d]pyrimidin-7-one, oil. 

EXAMPLE 252 

25 8-(Bicyclo[2.2.1]hept-2-yl-2-[4-(4-methyl-piperazin-l-yl)-phenylamino]-8H- 
pyrido[2^-d]pyrimidin-7-one (exo), mp 233-234°C. 
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EXAMPLE 253 

8-(BicycIo[2.2.1]hept-2-yl-2-[4-(2-hydroxymethyI-piperidin-l-yl)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (exo), mp 160-161°C. 

EXAMPLE 254 

8-(Bicyclo[2.2.1]hept-2-yl-2-[4-(3-hydroxy-piperidin-l-yI)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one, mp218°C. 

EXAMPLE 255 

8-(Bicyclo[2.2.1]hept-2-yl-2-[4-(3,5-dimethyl-piperazin-l-yl)-phenylamino]- 
8H-pyrido[23-d]pyrimidin-7-one, mp 245-246°C. 

EXAMPLE 256 

2-(3,4-Dimethoxy-benzylamino)-8-isopropyl-8H-pyrido[23-dJpyrimidin- 

7- one, mp 128°C. 

EXAMPLE 257 

2-Amino-8-isopropyI-8H-pyrido[2^-d]pyrimidin-7-one, mp 153°C. 

EXAMPLE 258 

8- Cyclohexyl-2-{4-[4-(2-morpholin-4-yI-ethyl)-piperidin-l-yl]-phenylamino}- 
8H-pyrido[23-d]pyrimidiii-7-one, mp 245-246°C. 

EXAMPLE 259 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-[4-(2-morpholin-4-yl-ethyl)-piperidin-l-yl]- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one (exo), mp 223-224°C. 

EXAMPLE 260 

8-Isopropyl-2-{4-[4-(3-morpholin-4-yl-propyl)-piperidin-l-yl]-phenylamino}- 
8H-pyrido[23-d]pyrimidin-7-one, mp 195-196°C. 

EXAMPLE 261 

8-Bicyclo[2.2.1]hept-2-yl-2-[4-(2-hydroxy-3-morphoIin-4-yl-propoxy)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one, oil. 
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EXAMPLE 262 

8-Bicyclo[2J.l]hept-2-yI^^ 

pheiiylamino}-8H-pyrido[2,3-d]pyrimiidin-7-one, mp 156-157°C. 

EXAMPLE 263 
5 8-BicycIo[2.2J]hept-2-yl-2-[4-(3-mo 

pheny!aniinc]-SH-pyddG[2,3-u]pyniMiurM-7-oi]ie 5 mp i55-157°C. 

EXAMPLE 264 

8-Ethyl-6-methyl-2-{4-[4-(3-morpho!isi-4-yI-propyl)-piperidin-l-yl]- 
phenylami8io}-8H-pyrido[2 J 3-d]pyrimidiB-7-one ? mp 199-200°C. 

10 EXAMPLE 265 

8-Bicyclo[2.2.1]hept-2-yl-2-(4-piperidin-l-yl-phenylamino)- 
- 8H-pyrido[2,3-d]pyriinidon-7-one 5 oil. 

EXAMPLE 266 

8-Cydofaexyl-6-methyl-2-{4-^ 
1 5 phenylaimii]io}-8H-pyrido[2,3-d]pyriBniidiM-7-one 

EXAMPLE 267 

6-Amino-8-cyclohexyl-2-{4-[4-(3-morpholiia-4--yl-propyl)-piperidiBi-l-yI]- 
phenylamino}-8H-pyrido[2,3-d)pyrii]aidi]ni-7-one 

EXAMPLE 268 

20 4-Amino-8-cydohexyl-2-{4-^ 

pheMylaminLo}-8H-pyrido[2,3-d]pyriDaidiM-7-oEe 

EXAMPLE 269 
5-Amino-8-cydohexyl-2-{4-[4-(3-m 
phenylamino}-8H-pyrido[2,3-d]pyriiMidi]ni-7-one 
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EXAMPLE 270 
8-Cydohexyl-4-hydroxy-2-{4-[4-(3-mor^ 
phenylamino}-8H-pyrido[2,3-d]pyrimidiE-7-ojDie 
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EXAMPLE 271 

8-Cyclohexyl-6-fluoro-2-{4-[4-(3-morpholiH-4-yl-propyl)-piperidin-l-yl]- 
phenylamino}-8H-pyrido[23-d]pyrimidin-7-one 

EXAMPLE 272 

5 8-Butyl-2-methylsufanyl-8H-pyrido[2,3-d]pyrimidin-7-one 

2-Me%lsdfanyl-8H-pyrido[23-d]pyrimidin-7-one (1.005 g, 5.2 mmol) 
was mixed with n-butyl bromide (650 \xL, 5.7 mmol) and tetramethyl guanidine 
(1 mL, 7.8 mmol) in 20 mL of DMF under nitrogen. The mixture was stirred for 
8 hours. The reaction mixture was diluted with 100 mL of ethyl acetate, extracted 
1 0 with saturated NaHCC>3 solution and subsequently with brine. The organic layer 
was separated, dried over anhydrous Na2SC>4, and evaporated to dryness. The 
crude product was purified by chromatography (silica gel, 30% ethyl acetate: 
hexane) to give the title compound 1.153 g (89%). MS (CI) 250 MH+. 

EXAMPLE 273 
1 5 8-Butyl-2-chloro-8H-pyrido[2,3-d]pyrimidin-7-one 

A solution of the product from Example 272 (1.25 g, 5 mmol) in 30 mL of 
CHCI3 and 50 uL ethyl alcohol was treated with SO2CI2 (700 uL, 8.12 mmol). 
The reaction mixture was stirred for 1 8 hours at room temperature. The crude 
mixture was poured into 100 mL of water. The organic layer was collected. The 
20 aqueous layer was further extracted with two 20 mL portions of ethyl acetate. The 
combined organic layers were dried over anhydrous Na2S04 and evaporated to 
dryness. The crude product was purified by chromatography (silica gel, 30% ethyl 
acetate:hexane) to give the title compound 0.6 g (50%). MS (CI) 238 MH+. 

EXAMPLE 274 

25 2-Methylsulfanyl-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

The title compound was prepared from 2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (10 g, 51.7 mmol) and iodopropane (5.5 mL, 
57 mmol) by using the procedure described in Example 272 (Yield 97%). 

MS(CI) 236 MH+. 
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EXAMPLE 275 
2-Chloro-8-propyI-8H-pyrido[2,3-d]pyrimidin-7-one 

The title compound was prepared from the product of Example 274 using 
the procedure described in Example 273 (Yield 44%). MS (CI) 224 MH+ 
Analysis calculated for C 10 H 10 ClN3O 0.04 H 2 0: C, 53.53; H, 4.53; N, 18.73; 
H 2 0, 0.32. Found: C, 53.47; H, 4.37; N, 18.55; H 2 0, 0.69. 

EXAMPLE 276 

8-(l-Ethy!-propyl)-2-methy lsufanyl-8H-pyrido [2,3-d] pyrimidin-7-one 

The title compound was prepared from 2-methylsulfanyl-8H-pyrido[2,3- 
d]pyrimidin-7-one (10 g ? 51.7 mmol) and 3-bromopentane (6.5 mL, 52 mmol) by 

using the procedure described in Example 272 (Yield 44%). MS (CI) 264.0 MH+ . 

EXAMPLE 277 

8-CycIopentyl-2-methylsiifanyl-8H-pyrido[2,3-d]pyrimidin-7-oiie 
The title compound was prepared from 2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (10 g, 51.7 mmol) and bromo cyclopentane 
(5.6 mL, 52 mmol) by using the procedure described in Example 272 (Yield 
50%). MS (CI) 262.0 MH \ 

EXAMPLE 278 

8-Cyclopropyl-2-methylsufanyI-8H-py rido [2,3-d] py rimidin-7-one 

The title compound was prepared from 2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (3 g, 15.5 mmol) and bromomethyl cyclopropane 
(1.6 mL, 16 mmol) by using the procedure described in Example 272. 

EXAMPLE 279 

2-Methylsulfanyl-8-(2,2^ 

The title compound was prepared from 2-methylsulfanyl-8H- 
pyrido[2,3-d]pyrimidin-7-one (3 g, 15.5 mmol) and 1,1,1-trifluoro iodoethane 
(1.6 mL, 16 mmol) by using the procedure described in Example 272 (Yield 

19%). MS (CI) 275.9 MH+. 
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EXAMPLE 280 
2-Chloro-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one 

The title compound was prepared from Example 26 (3.3 g, 13.2 mmol) 
using the procedure described in Example 273 (Yield 77%). MS (CI) 196.0 MH+ 

5 EXAMPLE 281 

2-Chloro-8-(l-ethylpropyl)-8H-pyrido[2 5 3-d]pyrimidin-7-one 

The title compound was prepared from Example 276 (10 g, 38 mmol) by 
using the procedure described in Example 273 (Yield 53%). MS (CI) 252 MH+ 

EXAMPLE 282 

10 2-Chloro-8-cyclopentyI-8H-pyrido[2,3-d]pyrimidin-7-one 

The title compound was prepared from Example 277 (5.5 g, 21 mmol) by 
using the procedure described in Example 273 (Yield 57%). MS (CI) 250 MH+. 

EXAMPLE 283 

2-ChIoro-8-cycIopropyImethyl-8H-pyrido[2,3-d]pyrimidin-7-one 

1 5 The title compound was prepared from Example 278 (2 g, 8 mmol) by 

using the procedure described in Example 273. 

EXAMPLE 284 

2-Chloro-8-(2,2,2-trifluoroethyl)-8H-pyrido[2,3-d]pyrimidin-7-one 

The title compound was prepared from Example 279 (1 .7 g, 6.2 mmol) by 
20 using the procedure described in Example 273 (Yield 92%). MS (CI) 263.6 MH+ 

EXAMPLE 285 
8-Methyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one 

A solution of 2-chloro-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one 
(0.05 mmol) and aniline (0.15 mmol) in 500 pL of dioxane was heated at 100°C 
25 on an orbital shaker for 72 hours. The reaction mixture was cooled to room 

temperature and concentrated under a stream of nitrogen. The residue was purified 

by preparative HPLC. Preparative HPLC separations were achieved using a 

30 mm ID x 10 cm C-18 YMC column (Waters, Milford, MA). The column flow 
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was set to 25 mL/min for chromatography and 16 mL/min for column 
equilibration. The mobile phase is a binary acetonitrile/water system buffered with 
0.05% trifluoroacetic acid. Initial chromatographic conditions are set at 10% 
acetonitrile. Separation of samples is achieved with a gradient of 10% to 100% 
acetonitrile over 6.5 minutes with a hold at 100% acetonitrile for an additional 
3.5 minutes. The eluent was concentrated to give the title compound. 
MS (CI) 253 MH+. 

EXAMPLES 286-621 
The following compounds were similarly prepared by utilizing the general 
procedure described in Example 285 . 

EXAMPLE 286 

8-Ethyl-2-(lH-indazol-5-yiamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 307 MH+. 

EXAMPLE 287 

2-(lH-Benzotriazol-5-ylamino)-8-ethyl-8H-pyrido[2^-d]pyrimidin-7-one 

MS (CI) 308 MH+. 

EXAMPLE 288 

[4-(8-Ethyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylamino)-phenyl]- 
carbamic acid tert-butyl ester MS (CI) 382 MH + . 

EXAMPLE 289 

8-Ethyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-one MS (CI) 301 MH+. 

EXAMPLE 290 

2-(3-Chloro-4-hydroxy-phenylamino)-8-ethyl-8H-pyrido[2,3-d]pyrimidin- 
7-one MS(CI)317MH+. 
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EXAMPLE 291 

2-(3,5-Dichloro-4-hydroxy-phenyIamino)-8-ethyl-8H-pyrido[23^]pyrimidin- 

7- oneMS (CI) 351 MH + . 

EXAMPLE 292 

5 8-Ethyl-2-(3,4,5-trimethoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 357 MH+. 

EXAMPLE 293 

8- Ethyl-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 

pyridol2,3-d]pyrimidin-7-one MS (CI) 353 MH+. 

10 EXAMPLE 294 

8-Ethyl-2-(4-fluoro-3-methyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI)299MH + . 

EXAMPLE 295 

4-(8-Ethyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
1 5 benzenesulfonamide MS (CI) 346 MH+ 

EXAMPLE 296 

2-(3-Hydroxy-4-methoxy-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidiii- 

7-oneMS(CI)319MH+. 

EXAMPLE 297 

20 8-Ethyl-2-(2-fluoro-5-nitro-phenyIamino)-8H-pyrido[2,3-d]pyriinidin-7-one 

MS (CI) MH+. 



EXAMPLE 298 

4-(8-Ethyl-7-oxo-7,8-dihy dro-pyrido [2,3-d] pyrimidin-2-y lamino)- 
phthalonitrile MS (CI) 317 MH + . 



I 
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EXAMPLE 299 

N-[2-Cyano-5-(8-ethyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
phenyl]-acetamide MS (CI) 349 MH + . 

EXAMPLE 300 

5 8-Ethyl-2-(3-imethoxy-5-trifluoromethyI-pllienylamino)-8H- 
pyrido[2,3-d]pyrimidiii-7-one MS (CI) 365 MH+. 

EXAMPLE 301 

2-(3,4-Difluoro-phenylammo)-8-ethyl-8B[-pyrido[2,3-d]pyriinidin-7-one 

MS (CI) 303 MH+. 

10 EXAMPLE 302 

8-Ethyl-2-(2-fluoro-5-trifluorometlliyl-phenylamiiiio)-8H- 

pyrido[2,3-d]pyrimidin-7-oneMS (CI) 353 MH+. 

EXAMPLE 303 

2-(3,5-Dffluoro-phenylamino)-8-etliyl-8E[-pyrido[2,3-d]pyrimidin-7-osie 
15 MS (CI) 303 MH+. 

EXAMPLE 304 

4-(8-Ethyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-benzoinitrile 

MS (CI) 292 MH+. 

EXAMPLE 305 

20 8-Ethyl-2-(3-trMuoromethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-orae 

MS (CI) 335 MH+. 



EXAMPLE 306 
2-(3-Broimo-4-trifluoromethoxy-phenylamino)-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 429 MH+ 
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EXAMPLE 307 

N-[5-(8-Ethyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylamino)- 
2-methyl-phenyl]-methanesulfonamide MS (CI) 374 MH + . 

EXAMPLE 308 

5 N-[2-Cyano-4-(8-ethyI-7-oxo-7,8-dihydro-pyrido[2,3-dlpyrimidin-2-ylamino)- 
phenylj-acetamide MS (CI) 349 MH+. 

EXAMPLE 309 

2-Phenylamino-8-propyl-8H-pyrido[23-d]pyrimidin-7-oneMS (CI) 281 MH + . 

EXAMPLE 310 

10 2-(3-Chloro-4-methoxy-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)345MH + . 

EXAMPLE 311 
2-(2-Fluoro-5-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 367 MH. 

15 EXAMPLE 312 

2-(4-Chloro-3-trifluoromethyl-phenylamino)-8-propyl-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 383 MH + . 

EXAMPLE 313 

8- Propyl-2-(3-trifluoromethyl-phenylamino)-8H-pyrido[23-d]pyrimidin- 
20 7-one MS (CI) 349 MH+ 

EXAMPLE 314 
2-(4-Bromo-3-trifluoromethyl-phenylamino)-8-propyl-8H- 

pyrido[2^-d]pyrimidin-7-one MS (CI) 427, 429 MH + . 

EXAMPLE 315 

25 2-(3,5-Bis-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 417 MH+. 
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EXAMPLE 316 

2-(3-Iodo-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 407 MH+. 

EXAMPLE 317 

4-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
benzenesulionamide MS (CI) 360 MH + . 

EXAMPLE 318 

2-(3,4-DimethyI-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 309 MH + . 

EXAMPLE 319 

2-(3,5-Dichloro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidiii-7-one 

MS (CI) 349 MH+ 

EXAMPLE 320 

2-(2-Fluoro-4-nitro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 344 MH+. 

EXAMPLE 321 

2-(2,4-Difluoro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI)317MH + , 

EXAMPLE 322 

4-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-yIamino)- 
benzonitrile MS (CI) 306 MH+. 

EXAMPLE 323 

2-(lH-Indol-5-yIammo)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 320 MH+ 

EXAMPLE 324 

2-(lH-Indazol-5-yIamino)-8-propyl-8H-pyrido[2^-d]pyrimidin-7-one 
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MS (CI) 321 MH+. 

EXAMPLE 325 

2-(lH-Benzotriazol-S-ylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 322 MH+. 

EXAMPLE 326 

[4-(7-Oxo-8-propyI-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-plienyl]- 
carbamic acid tert-butyl ester MS (CI) 408 MH + . 

EXAMPLE 327 

2-(3-Chloro-4-hydroxy-phenylamino)-8-propyl-8H-pyrido[2^-d]pyrimidin- 

7-oneMS(CI)331MH + . 

EXAMPLE 328 
2-(3,5-Dichloro-4-hydroxy-phenylamino)-8-propyl-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 365 MH+ 

EXAMPLE 329 

2-(4-Methoxy-phenylamino)-8-propyl-8H-pyridol23-d]pyrimidin-7-one 

MS (CI) 311 MH + . 

EXAMPLE 330 

2-(3-Nitro-phenylamino)-8-propyl-8H-pyrido[23-d]pyrimidin-7-oiie 

MS (CI)326MH + . 

EXAMPLE 331 

2-(3,4-Dimethoxy-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 341 MH + . 



EXAMPLE 332 

2-(4-Fluoro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 299 MH+. 
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EXAMPLE 333 

2-(2-Fluoro-5-nitro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 344 MH+ 

EXAMPLE 334 

8-Propyl-2-(3,4,5-trimethoxy-phenylaniino)-8H-pyrido[2,3-d]pyrimidin-7-oEe 

MS (CI) 371 MH + . . 

EXAMPLE 335 
2-(4-Fluoro-3-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 367 MH + . 

EXAMPLE 336 

2-(3-Hydroxy-4-metlioxy-plienylaiiniiao)-8-propyl-8H[-pyrido[2,3-d]pyrimidin- 
7-one MS (CI) 327 MH+. 

EXAMPLE 337 

2-(4-Fluoro-3-methyl-phenyIamino)-8-propyll-8H-pyrido[2,3-d]pyrimidiiii- 
7-oneMS(CI)313MH+. 

EXAMPLE 338 

2-(3-Fluoro-4-methoxy-phenyIamino)-8-propyl-8H-pyrido[23-d]pyrimidin- 
7-one MS (CI) 329 MH+. 

EXAMPLE 339 

4-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
phthalonitrile MS (CI) 331 MH+. 

EXAMPLE 340 

N-[2-Cyano-5-(7-oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-pheEyl]-acetamide MS (CI) 363 MH + . 
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EXAMPLE 341 

2-(4-Bromo-3-chloro-phenylamino)-8-propyl-8H-pyrido[23-d]pyrimidiii- 
7-one MS (CI) 393 MH+. 

EXAMPLE 342 

5 2-(3-Methosy-5-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 379 MH+. 

EXAMPLE 343 

2-(3,4-Difluoro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI)317MH+. 

10 EXAMPLE 344 

2-(3-Chloro-4-iodo-phenylamino)-8-propyI-8H-pyrido[2^-dlpyrimidin-7-one 

MS (CI) 441 MH+. • 

EXAMPLE 345 

N-Methyl-N-[4-(7-oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
1 5 2-yIamino)-phenyl]-acetamide MS (CI) 352 MH+. 

EXAMPLE 346 

2- (3,5-Dimethyl-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI)309MH+. 

EXAMPLE 347 

20 2-(3-ChIoro-4-methyI-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin- 
7-one MS (CI) 329 MH+. 

EXAMPLE 348 

3- (7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-dlpyrimidin-2-ylamino)- 
benzenesulfonamide MS (CI) 360 MH+. 



25 



EXAMPLE 349 

2-(3,5-Difluoro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one 
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MS(CI)317MH+. 

EXAMPLE 350 

2-(3,4-Dichloro-phenylamino)-8-propyl-8H-pyrido[2,3-d)pyrimidin-7-one 

MS (CI) 349 MH+. 

5 EXAMPLE 351 

2-(4-Fluoro-3-nitro-phenylamino)-8-propyI-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 344 MH+. 

EXAMPLE 352 

2-(2,3-Dihydro-lH-indol-6-yIamino)-8-propyl-8H-pyrido[2^-d]pyrimidin- 

10 7-oneMS(CI)322MH + . 

EXAMPLE 353 

N-[3-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylaniino)- 
phenyl]-acetamide MS (CI) 338 MH+. 

EXAMPLE 354 

15 2-(4-Hydroxy-3-methyl-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidm- 
7-oneMS (CI) 311 MH+. 

EXAMPLE 355 

2-(4-Hydroxy-3-morpholin-4-ylmethyl-phenylamino)-8-propyI-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 396 MH+. 

20 EXAMPLE 356 

2-(2,3-Dimethyl-2,3-dihydro-lH-indol-5-ylamino)-8-propyl-8H- 
pyrido[2^-d]pyrimidiii-7-oneMS (CI) 349 MH+. 



25 



EXAMPLE 357 

2-(2,3-Dihydro-lH-indol-5-ylamino)-8-propyI-8H-pyrido[23-d]pyrimidin- 

7-oneMS(CI) 321 MH+. 
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EXAMPLE 358 

2-(lHJndazoI-6-ylamino)-8-propyl-8H-pyrido[2^-d]pyrimidin-7-one 

MS (CI) 321 MH+. 

EXAMPLE 359 

5 8-Propyl-2-(3,4,5-trifluoro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 335 MH+. 

EXAMPLE 360 

2-(4-Bromo-3-methyl-phenylamino)-8-propyI-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)373MH+. 

10 EXAMPLE 361 

8- PropyI-2-(4-trifluoromethyl-phenylamino)-8H-pyrido[2,3-d]pyriniidin- 

7- one MS (CI) 349 MH + . 

EXAMPLE 362 

8- Propyl-2-(4-trifluoromethoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

15 7-oneMS(CI)365MH+. 

EXAMPLE 363 
2-(3-Bromo-4-trifluoromethoxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 443 MH + . 

EXAMPLE 364 

20 8-Butyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one MS (CI) 295 MH + . 

EXAMPLE 365 

8-ButyI-2-(3-chIoro-4-methoxy-phenylamino)-8H-pyrido[23-dJpyrimidin- 

7-oneMS(CI)359MH+. 



25 



EXAMPLE 366 

8-ButyI-2-(2,4,6-trifluoro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 
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MS (CI) 349 MH+. 

EXAMPLE 367 

8-Butyl-2-(2-fluoro-4-nitro-phenylamino)-8H^pyrido[2,3-d]pyrimidin-7-one 

MS (CI)359MH+. 

EXAMPLE 368 

8-Butyl-2-(2,4-difIuoro-phenyIamino)-8H-pyrido[2 r 3-dJpyrimidin-7-one 

MS(CI)331MH+. 

EXAMPLE 369 

2-(3-ChIoro-4-fluoro-phenylamino)-8-propyI-8H-pyrido[2,3-d]pyrimidin- 

7- one MS (CI) 333 MH + . 

EXAMPLE 370 

N-[4-(8-Butyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]- 
N-methyl-acetamide MS (CI) 366 MH + . 

EXAMPLE 371 

4-(8-ButyI-7-oxo-7,8-dihydro-pyridoI2,3-d]pyrimidin-2-ylamino)-benzamide 

MS (CI) 339 MH+ 

EXAMPLE 372 

8- Butyl-2-(2-fluoro-5-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 381 MH + . 

EXAMPLE 373 

8-ButyI-2-(3-trifluoromethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 363 MH+ 

EXAMPLE 374 
2-(4-Bromo-3-trifluoromethy]-pheny]amino)-8-butyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 441 , 443 MH+ 
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EXAMPLE 375 

8-Butyl-2-(3-iodo-phenylamino)-8H-pyrido[2^-d)pyrimidin-7-one 

MS(CI)421MH + . 

EXAMPLE 376 

5 2-(3-Fluoro-4-methyl-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS (CI)313MH + . 

EXAMPLE 377 

8- Butyl-2-(3,4-dimethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 323 MH+. 

10 EXAMPLE 378 

8-Butyl-2-(lH-indol-5-ylamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 334 MH+. 

EXAMPLE 379 

S-Butyl^-^H-indazol-S-ylaminoJ-SH-pyridop^-dlpyrimidin^-one 

15 MS (CI) 335 MH+. 

EXAMPLE 380 

2-(lH-Benzotriazol-5-ylamino)-8-butyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 336 MH+. 

EXAMPLE 381 

20 [4-(8-Butyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-phenyl]- 
carbamic acid tert-butyl ester MS (CI) 410 MH + . 

EXAMPLE 382 

8-Butyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7-oneMS(CI)329MH+. 
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EXAMPLE 383 

8-ButyI-2-(3-chIoro-4-hydroxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-one MS (CI) 345 MH + . 

EXAMPLE 384 

5 8-Bufyl-2-(3,5-dichloro-4-hydroxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)379MH + . 

EXAMPLE 385 

8- Butyl-2-(4-methoxy-phenylamino)-8H-pyrido [2,3-d] pyrimidin-7-one 

MS (CI) 325 MH+. 

10 EXAMPLE 386 

8-Butyl-2-(3,4-dimethoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 355 MH+ 

EXAMPLE 387 

8-Butyl-2-(4-fluoro-phenylamino)-8H-pyrido [2,3-d] pyrimidin-7-one 

15 MS(CI)313MH+. 

EXAMPLE 388 

8-Butyl-2-(4-chloro-3-methyl-phenylamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 343 MH+. 

EXAMPLE 389 

20 8-Butyl-2-(3,4,5-trimethoxy-phenyIamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 385 MH+. 

EXAMPLE 390 
8-Butyl-2-(4-fluoro-3-trifluoromethyl-phenyIamino)-8H- 

pyrido[2,3-d]pyrimidin-7-oneMS (CI) 381 MH+. 
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EXAMPLE 391 

8-Butyl-2-(3,5-dichloro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 



WO 01/55148 



PCT/US00/32572 



-145- 

MS (CI) 363 MH+ 

EXAMPLE 392 

8-Butyl-2-(4-fluoroO-methyI-phenylamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 327 MH+. 

5 EXAMPLE 393 

4-(8-Buty l-7-oxo-7,8-dihy dro-py rido [2,3-d] pyrimidin-2-ylamino)- 
benzenesulfonamide MS (CI) 374 MH + . 

EXAMPLE 394 

8-Butyl-2-(3-fluoro-4-methoxy-phenyIamino)-8H-pyrido[2,3-d]pyrimidin- 

10 7-oneMS(CI)343 MH+. 

EXAMPLE 395 

N-[5-(8-ButyI-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)-2-cyano- 
phenyl]-acetamide MS (CI) 377 MH+. 

EXAMPLE 396 

1 5 8-ButyI-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one MS (CI) 393 MH+. 

EXAMPLE 397 

8-Butyl-2-(3,4-difluoro-phenyIamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI)331MH + . 

20 EXAMPLE 398 

8-Butyl-2-(3-chIoro-4-iodo-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 455 MH+. 
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EXAMPLE 399 

8-Butyl-2-(3,5-dimethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 323 MH+. 
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-146- 
EXAMPLE 400 

8-Butyl-2-(3-chloro-4-methyl-phenylamino)-8H-pyrido[2 r 3-d]pyrimidin-7-one 

MS (CI) 343 MH + . 

EXAMPLE 401 
8-Butyl-2-(4-chloro-3-trifluoromethyl-phenyllainiino)-8H[- . 
pyridol2,3-d]pyrimidin-7-one MS (CI) 397 MET. 

EXAMPLE 402 

3-(8-Butyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrinaidin-2-ylamino)- 
benzeneselfonamide MS (CI) 374 MH+. 

EXAMPLE 403 

8-Butyl-2-(5-oxo-5,6,7,8-tetrahydro-naphthaIeE-2-ylamiiiio)-8H- 
pyrido[2,3-d]pyrimaidin-7-oBe MS (CI) 363 MH + . 

EXAMPLE 404 

8-Butyl-2-(3,5-difluoro-phenylamino)-8H-pyrido[23-d]pyirimidiia-7-one 

MS (CI) 331 MH+. 

EXAMPLE 405 

N-[5-(8-Butyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyriinidiii-2-yIamino)- 
2-methyl-phenyI]-methanesuilffonamide MS (CI) 402 MH + . 

EXAMPLE 406 

8-Isopropyl-2-(3-nitro-phenyIamino)-8H-pyrido[2,3-d]pyrimidiH-7-ome 

MS (CI) 326 MH+. 

. EXAMPLE 407 
2-(4-Fluoro-3-triffluoromethyI-phenylamino)-8-isopropyl-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 367 MH + . 
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-147- 
EXAMPLE 408 

2-(4-Fluoro-3-methyl-phenylamino)-8-isopropyl-8H-pyrido[23-d]pyrimidin- 

7- oneMS(CI)313MH+. 

EXAMPLE 409 

5 2-(lH-Indol-5-ylamino)-8-isopropyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS(CI>320MH + . 

EXAMPLE 410 

2-(lH-Benzotriazol-5-ylamino)-8-isopropyl-8H-pyrido[2^-d]pyrimidin-7-one 

MS (CI) 322 MH+. 

10 EXAMPLE 411 

[4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2 r 3-d]pyrimidin-2-ylamino)- 
phenylj-carbamic acid tert-butyl ester MS (CI) 396 MH+ 

EXAMPLE 412 
2-(3,5-DichIoro-4-hydroxy-phenylamino)-8-isopropy]-8H- 
15 pyrido[2,3-d]pyrimidin-7-one 

EXAMPLE 413 
2-(3-Chloro-4-hydroxy-phenylamino)-8-isopropyl-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 331 MH+ 

EXAMPLE 414 

20 N-[4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-y]amino)- 
phenyl]-acetamide MS (CI) 338 MH + . 

EXAMPLE 415 

8- ButyI-2-(2-fluoro-5-nitro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 358 MH + . 
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-148- 
EXAMPLE416 

2-(4-Chloro-3-methyl-phenylamino)-8-isopropyl-8H-pyrido[2,3-d]pyrimidin- 
7-oneMS (CI) 332 MH+. 

EXAMPLE 417 

5 8-Isopropyl-2-(3,4,5-trimethoxy-phenylamino)-8H-pyrido[2,3-d]pyriiiiidin- 
7-one MS (CI) 371 MH + . 

EXAMPLE 418 

4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylaimino)- 
benzenesulfonamide MS (CI) 3 60 MH+. 

10 EXAMPLE 419 

2-(3-Chloro-4-flnioro-phenyIamino)-8-isopropyI-8H-pyrido[23-d]pyrimidin- 
7-ome MS (CI) 333 MH+. 

EXAMPLE 420 

2-(2-Fluoro-5-nitro-phenylamino)-8-isopropy]]-8H-pyrido[2,3-d]pyrimidiiii- 
15 7-oneMS(CI)344MH+. 

EXAMPLE 421 

2-(4-Chloro-3-trifluoronaethyl-phenylamino)-8-isopropyl-8B[- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 383 MH+ 

EXAMPLE 422 

20 2-(3-FIuoro-4-metfaoxy-phenylaniimo)-8-isopropyI-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 329 MH + . 



EXAMPLE 423 

4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
phthalonitrile MS (CI) 331 MH+. 
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-149- 
EXAMPLE 424 

N-[2-C^ano-5-(8-isopropyl-7-oxo-73^ihydro-pyrido[23-d]pyrimidin- 
2-ylamino)-phenyl]-acetamide MS (CI) 363 MH+ 

EXAMPLE 425 

5 8-Isopropyl-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one MS (CI) 379 MH + . 

EXAMPLE 426 

2-(3,4-Difluoro-phenyIamino)-8-isopropyl-8H-pyrido[2 y 3-d]pyrimidin-7-one 

MS(CI)317MH+. 

10 EXAMPLE 427 

2-(3-Iodo-4-methyl-phenylamino)-8-isopropyl-8H-pyrido[23-d]pyrimidin- 

7- oneMS(CI)421MH+. 

EXAMPLE 428 

2-(2-Fluoro-5-trifluoromethyI-phenylamino)-8-isopropyl-8H- 
1 5 pyrido[2,3-d]pyrimidin-7-one MS (CI) 367 MH+. 

EXAMPLE 429 

2-(3,5-Dichloro-phenylamino)-8-isopropyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 349 MH+. 

EXAMPLE 430 

20 3-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-dlpyrimidin-2-ylamino)- 
benzenesulfonamide MS (CI) 360 MH+. 

EXAMPLE 431 

8- Isopropyl-2-(5-oxo-5,6,7,8-tetrahydro-naphthalen-2-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 349 MH + . 
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-150- 
EXAMPLE 432 

N-[4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
phenyl]-N-methyl-acetamide MS (CI) 352 MH+ 

EXAMPLE 433 

5 4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2^-d]pyrimidin-2-yIamino)- 
benzonitrile MS (CI) 306 MH + . 

EXAMPLE 434 

2-(3,4-Dimethy]-phenylamino)-8-isopropyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 309 MH + . 

10 EXAMPLE 435 

2-(4-Hydroxy-3-methyl-phenylamino)-8-isopropyl-8H- 

pyrido[2,3-d]pyrimidin-7-oneMS (CI) 311 MH+. 

EXAMPLE 436 

2-(4-Hydroxy-3-morpholin-4-ylmethyI-phenyIamino)-8-isopropyl-8H- 
15 pyrido[2,3-dlpyrimidin-7-one MS (CI) 396 MH+. 

EXAMPLE 437 

2-(2,3-Dihydro-lH-indol-5-ylamino)-8-isopropyl-8H-pyrido[23-d]pyrimidin- 

7-oneMS(CI) 322 MH+. 

EXAMPLE 438 

20 2-(lH-Indazol-6-yIamino)-8-isopropyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 321 MH+. 



EXAMPLE 439 

N-[5-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
2-methyl-phenyl]-methanesulfonamide MS (CI) 388 MH + . 
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-151- 
EXAMPLE 440 

N-[5-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-yIamino)- 
2-methyl-phenyl]-acetamide MS (CI) 352 MH+. 

EXAMPLE 441 

5 2-(4-Hydroxy-3,5-dimethyl-phenylamino)-8-isopropyl-8H- 
pyrido[23-d]pyrimidin-7-oneMS (CI) 325 MH+ 

EXAMPLE 442 

2-(4-Bromo-3-methyI-phenylamino)-8-isopropyI^H-pyrido[23-d]pyrimidiii- 

7- oneMS (CI) 373 MH+. 

10 EXAMPLE 443 

8- IsopropyJ-2-(4-trifluoromethyl-phenylamino)-8H-pyrido[2^-d]pyrimidin- 

7- one MS (CI) 349 MH + . 

EXAMPLE 444 

8- IsopropyI-2-(4-trifluoromethoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

15 7-oneMS(CI)365MH + . 

EXAMPLE 445 

N-[2-Cyano-4-(8-isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-phenyI]-acetamide MS (CI) 362 MH + . 

EXAMPLE 446 

20 S-sec-Butyl^-phenylamino-SH-pyridoP^-dJpyrimidin^-one 

MS (CI) 295 MH+ 

EXAMPLE 447 

8-sec-ButyI-2-(lH-indoI-5-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 334 MH+. 



25 



EXAMPLE 448 

8-sec-Butyl-2-(lH-indazol-5-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 
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-152- 

MS (CI) 335 MH+ 

EXAMPLE 449 

2-(lH-Benzotriazol-5-yIamino)-8-sec-butyl-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 336 MH+. 

EXAMPLE 450 

[4-(8-sec-Biuity]-7-oxo-7,8-dihydro-pyrido[23-d]pyriiiiidin-2-ylaniiiio)- 
phenyl]-carbamic acid tert-butyl ester MS (CI) 410 MH + . 

EXAMPLE 451 

8-sec-Butyl-2-(2-jfluoro-4-hydroxy-phenylamino)-8H-pyrido[23-d]pyrimidMi- 

7- one MS (CI) 329 MH+. 

EXAMPLE 452 

8- sec-Butyl-2-(3-chloro-4-liydroxy-phenyJamino)-8H-pyrido[2,3-d]pyriiDiiidin- 

7- one MS (CI) 345 MH+. 

EXAMPLE 453 

8- sec-ButyI-2-(3-nitro-pheny!lamino)-8H-pyrido[2,3-d]pyriimidin-7-one 

MS (CI) 340 MH+. 

EXAMPLE 454 

8-sec-Butyl-2-(3,4-diimethoxy-pheiaylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 355 MH+. 

EXAMPLE 455 

8-sec-Butyl-2-(4-methoxy-phenylamino)-8H-pyrido[23-d]pyriniidbi-7-oi»e 

MS (CI) 325 MH + . 

EXAMPLE 456 

8-sec-ButyI-2-(4-chloro-3-methyl-pheEyIamino)-8H-pyrido[2,3-d]pyrimidin- 
7-oneMS(CI) 343 MH + . 
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-153- 
EXAMPLE 457 

8-sec-Butyl-2-(3,4,5-trimetho3cy-phenylamino)^H-pyrido[2^-d]pyrimidin- 

7- oneMS (C1)385MH+. 

EXAMPLE 458 

8- sec-Butyl-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-oneMS (CI) 381 MH+. 

EXAMPLE 459 

8-sec-Butyl-2-(2-fluoro-5-nitro-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- one MS (CI) 358 MH+ 

EXAMPLE 460 

8- sec-Butyl-2-(3-chloro-4-fluoro-phenylamino)-8H-pyrido[23-d]pyrimidin- 

7- one MS(CI)347MH + . 

EXAMPLE 461 

8- sec-Butyl-2-(3,4,5-trichloro-phenylamino)-8H-pyrido[2^-d]pyrimidin- 

7- one MS (CI) 397 MH+ 

EXAMPLE 462 

8- sec-Butyl-2-(3-fluoro-4-methoxy-phenylamino)-8H-pyrido[2,3-d]pyrimidm 

7- oneMS(CI)343MH+ 

EXAMPLE 463 

8- sec-Butyl-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 393 MH+ 

EXAMPLE 464 

8-sec-Butyl-2-(3-chloro-4-iodo-phenyIamino)-8H-pyrido[2,3-dlpyrimidm- 

7-oneMS(CI)455MH+ 
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-154- 
EXAMPLE 465 

8-sec-Butyl-2-(3-iodo-4-methyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)435MH+. 

EXAMPLE 466 

8- sec-Butyl-2-(2-fluoro-5-trifluoromethyl-phenylamino)-8H- 
pyi iuo[2,3-ujpy rimidin-7-one MS (CI) 381 MH + . 

EXAMPLE 467 

8-sec-Butyl-2-(3-chIoro-4-methyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS (CI)343MH + . 

EXAMPLE 468 

8- sec-Butyl-2-(4-chloro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidiii-7-cme MS (CI) 397 MH+. 

EXAMPLE 469 

3-(8-sec-Butyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino)- 
benzenesulfonamide MS (CI) 374 MH+. 

EXAMPLE 470 

8-sec-Butyl-2-(5-oxo-5,6,7,8-tetrahydro-naphthalen-2-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 363 MH+. 

EXAMPLE 471 

N-[4-(8-sec-ButyI-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylamino)- 
phenyI]-N-methyl-acetamide MS (CI) 366 MH+. 

EXAMPLE 472 

8-sec-Butyl-2-(3,5-difluoro-phenylamino)-8H-pyrido[2^-d]pyrimidin-7-one 

MS(CI)331MH+. 
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-155- 

EXAMPLE 473 
8-Cyclopentyl-2-(2,4,6-trifluoro-phenylan^ 

7- oneMS(CI)363MH + . 

EXAMPLE 474 

5 4-(8-sec-Butyl-7-oxo-7,8-dihydro-pyrido[2 v 3-d]pyrimidin-2-ylamino)- 
benzonitrile MS (CI) 320 MH+. 

EXAMPLE 475 

8- sec-Butyl-2-(4-fluoro-3-nitro-phenylamino)-8H-pyrido[2,3-d]pyrimidiii- 

7- oneMS(CI)358MH + . 

10 EXAMPLE 476 

8- sec-Butyl-2-(3,4-dimethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 323 MH+. 

EXAMPLE 477 

8-sec-Butyl-2-(3-trifluoromethyI-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 
15 7-one MS (CI) 363 MH+ 

EXAMPLE 478 

2-(3-Bromo-4-methyl-phenylamino)-8-sec-butyl-8H-pyrido[2 r 3-d]pyrimidin- 

7-oneMS(CI)387MH + . 

EXAMPLE 479 

20 2-(4-Bromo-3-methyl-phenylamino)-8-sec-butyl-8H-pyrido[2,3-d]pyrimidin- 

7-oneMS(CI)387MH+ 

EXAMPLE 480 

N-[5-(8-sec-Butyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-yIamino)- 
2-methyI-phenyl]-methanesuIfonamide MS (CI) 402 MH + . 
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-156- 
EXAMPLE 481 
2-(3-Chloro-4-fluoro-phenyIamino)-8-(l-ethyl-propyl)-8H- 
pyrido{2,3-d]pyrimidm-7-one MS (CI) 361 MH+ 

EXAMPLE 482 

5 8-(l-Ethyl-propyl)-2-(3-fluoro-4-methyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 341 MH + . 

EXAMPLE 483 

2-(2,4-Difluoro-phenylamino)-8-(l-ethyI-propyI)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)345MH + . 

10 EXAMPLE 484 

4-[8-(l-Ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylammoJ- 
benzonitrile MS (CI) 334 MH+. 

EXAMPLE 485 

8- (l-Ethyl-propyl)-2-(3-trifluoromethyl-phenylamino)-8H- 
1 5 pyridor2 ? 3-dlpyrimidiii-7-one MS (CI) 380 MH+. 

EXAMPLE 486 

2-(4-Chloro-3-trifluoromethyl-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 41 1 MH + . 

EXAMPLE 487 

20 8-(l-Ethyl-propyl)-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 377 MH+ 



EXAMPLE 488 

2-(4-Bromo-3-trifluoromethyl-phenylamino)-8-(l-ethyl- : propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 455, 457 MH+ 
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-157- 
EXAMPLE 489 

8-(l-Ethyl-propyl)-2-(3-nitro-4-trifluoromethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 421 MH+. 

EXAMPLE 490 

8-(l-Ethyl-propyl)-2-(3-iodo-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 435 MH+. 

EXAMPLE 491 

2-(3,4-Dimethyl-phenylamino)-8-(l-ethyl-propyl)-8H-pyrido[23-d]pyrimidin- 

7- one MS (CI) 337 MH+. 

EXAMPLE 492 

8- (l-Ethyl-propyl)-2-(lH-indol-5-ylamino)-8H-pyrido[23-d]pyrimidin-7-one 

MS (CI) 348 MH+. 

EXAMPLE 493 

8-(l-EthyI-propyl)-2-(2-oxo-2,3-dihydro-lH-benzimidazol-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 365 MH+ 

EXAMPLE 494 

{4-[8-(l-Ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-yIamino]- 
pbenyl}-carbamic acid tert-butyl ester MS (CI) 424 MH + . 

EXAMPLE 495 

8-(l-Ethyl-propyl)-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 343 MH+ 

EXAMPLE 496 

2-(3-Chloro-4-hydroxy-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2^-d]pyrimidin-7-one MS (CI) 359 MH+. 
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-158- 
EXAMPLE 497 

2-(3,5-Dichloro-4-hydroxy-phenylamino)-8-(l-ethyl-propyI)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 393 MH + . 

EXAMPLE 498 

5 8-(l-Ethyl-propyl)-2-(3-nitro-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 354 MH+. 

EXAMPLE 499 
2-(3,4-Dimethoxy-phenylamino)-8-(l-ethyl-propyl)-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 369 MH + . 

10 EXAMPLE 500 

2-(4-Chloro-3-methyI-phenyIamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 357 MH + . 

EXAMPLE 501 
8-(l-EthyI-propyl)-2-(3,4,5-trimethoxy-phenylamino)-8H- 
1 5 pyrido[2 5 3-d]nyrimidin-7-one MS (CI) 399 MH + . 

EXAMPLE 502 

8-(l-Ethyl-propyl)-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one MS (CI) 395 MH + . 

EXAMPLE 503 

20 8-(l-Ethyl-propyl)-2-(4-fluoro-3-methyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 341 MH+. 

EXAMPLE 504 
8-(l-Ethyl-propyl)-2-(2-fluoro-5-nitro-phenyIamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 372 MH+. 
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-159- 
EXAMPLE 505 

8-(l-Ethyl-propyl)-2-(3-fluoro-4-methoxy-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 357 MH + . 

EXAMPLE 506 

N-{2-Cyano-5-[8-(l-ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2^-d]pyrimidin- 
2-yIamino]-phenyl}-acetamide MS (CI) 391 MH + . 

EXAMPLE 507 
2-(4-Bromo-3-chloro-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 421 MH + . 

EXAMPLE 508 

8-(l-Ethyl-propyl)-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 407 MH + . 

EXAMPLE 509 

2-(3,4-Dinuoro-phenylamino)-8-(l-ethyl-propyl)-8H-pyrido[2,3-d]pyrimidin- 

7-oneMS(CI)345MH+. 

EXAMPLE 510 

2-(3,5-Difluoro-phenylamino)-8-(l-ethyl-propyl)-8H-pyrido[2,3-d]pyrimidin- 

7-oneMS(CI)345MH+. 

EXAMPLE 511 

2-(3,4-Dichloro-phenylamino)-8-(l-ethyl-propyl)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)377MH+. 

EXAMPLE 512 

8- (l-Ethyl-propyl)-2-(3-hydroxy-phenylamino)-8H-pyrido[23-d]pyrimidin- 

7-oneMS(CI)325MH+. 



WO 0 1/55 1 48 PCT/US00/32572 

-160- 

EXAMPLE 513 

N-{4-[8-(l-Ethy]-propyI)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino]-2-methyI-phenyI}-acetamide MS (CI) 380 MH + . 

EXAMPLE 514 

5 N-{2-Chloro-4-[8-(l-ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-yIamino]-6-fluoro-phenyl}-acetamide MS (CI) 418 MH + . 

EXAMPLE 515 
8-(l-Ethyl-propyl)-2-(4-trifluoromethoxy-phenylamino)-8B[- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 393 MH + . 

10 EXAMPLE 516 

2-(9H-Carbazol-3-ylamino)-8-(l-etiyl-propyI)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)398MH + . 

EXAMPLE 517 

8- (l-Ethyl-propyl)-2-(2-oxo-2^3-dihydro-benzoxazol-5-ylainino)-8H- 
1 5 pyrido[2,3-d]pyrimidiE-7-one MS (CI) 366 MH+. 

EXAMPLE 518 

8-(l-Ethyl-propyl)-2-(lH-indazol-6-ylamino)-8H-pyrido[2,3-d]pyrimidin- 
7-oneMS(CI) 349 MH+ 

EXAMPLE 519 

20 N-{5-[8-(l-Ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamimo]-2-methyl-phenyl}-methanesulfonamide MS (CI) 416 MH + . 



EXAMPLE 520 

8-(l-Ethyl-propyl)-2-(3-oxo-3,4-dihydro-2H-l,4-benzothiazin-6-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 396 MH + . 
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EXAMPLE 521 

2-(4-Amino-3,5-dichloro-phenylaniino)-8-(l-ethyl-propyl)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 392 MH+ 

EXAMPLE 522 

5 N-{5-[8-(l-Ethyl-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino]-2-methyl-phenyl}-acetamide MS (CI) 380 MH+. 

EXAMPLE 523 

8-(l-EthyI-propyl)-2-(4-hydroxy-3,5-dimethyl-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one MS (CI) 353 MH + . 

10 EXAMPLE 524 

5-[8-(l-EthyI-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylamino]- 
2-hydroxy-benzoic acid MS (CI) 369 MH + . 

EXAMPLE 525 

8-(l-Ethyl-propyl)-2-(indan-5-ylamino)-8H-pyrido[23-d]pyriiiiidiii-7-one 

15 MS (CI) 349 MH+. 

EXAMPLE 526 
8-(l-Ethyl-propyl)-2-(4-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d)pyrimidin-7-one MS (CI) 377 MH+. 

EXAMPLE 527 

20 2-(4-Bromo-3-methyI-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 401 MH + . 

EXAMPLE 528 

8-Cyclopentyl-2-(lH-indol-5-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 346 MH+. 
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EXAMPLE 529 

8-Cyclopentyl-2-(lH-indazol-6-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 
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MS (CI) 347 MH + . 

EXAMPLE 530 
8-CycIopentyl-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 375 MH+ 

EXAMPLE 531 

4-(8-Cyclopentyl-7-oxo-7,8-dihydro-pyrido[2,3-dJpyrimidin-2-ylamino)- 
benzonitrile MS (CI) 332 MH+. 

EXAMPLE 532 

8-Cyclopentyl-2-(3,4-dichIoro-phenylamino)-8H-pyrido[23-d]pyrimidin- 

7- oneMS(CI) 375 MH+. 

EXAMPLE 533 

8- CycIopentyl-2-(4-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrinaidiii-7-oneMS (CI) 375 MH+. 

EXAMPLE 534 

8-CyclopentyI-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 393 MH + . 

EXAMPLE 535 

[4-(8-Cyclopentyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylamino)- 
phenylj-carbamic acid tert-butyl ester MS (CI) 422 MH + . 

EXAMPLE 536 

8-Cyclopentyl-2-(lH-indazol-5-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 347 MH+. 

EXAMPLE 537 

2-(lH-Benzotriazol-5-ylaniino)-8-cyclopentyl-8H-pyrido[2^-d]pyrimidin- 
7-one MS (CI) 348 MH+. 
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■, 

EXAMPLE 538 
S-Cyclopentyl-l-Cl-fluoro^-hydroxy-phenylamino)^- 
pyrido[23-d]pyrimidin-7-one MS (CI) 341 MH+ 

EXAMPLE 539 

2-(3-ChIoro-4-hydroxy-phenylamino)-8-cycIopentyI-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 357 MH+. 

EXAMPLE 540 

8-C^cIopentyl-2<3^dichloro.4-hydroxy.phenylamino)-8H- 
pyridor23-d]pyriaiidin-7-oiie MS (CI) 391 MH + . 

EXAMPLE 541 

8 -<* c »° P enty^ 

7- oneMS (CI)367MH+. 

EXAMPLE 542 

8- Cyc]open<yl.2-(3-fl U oro-4- m ethoxy-pheny]amino)-8H- 
pyido[2,3-d]pyrimidin-7-one MS (CI) 341 MH+. 

EXAMPLE 543 

8-CyclopentyI-2K3-methoxy-5-trifluoromethyl-phenylammo).8H. 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 405 MH+. 

EXAMPLE 544 

8-QclopentyI-2<3,5^ 
7-one MS (CI) 335 MH+. 

EXAMPLE 545 
2-(3-Chloro-4-methyl-phenylamiiio)-8-cycIopentyl.8H. 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 355 MH+. 
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EXAMPLE 546 

2-(4-Clhloro-3-trifluoromet!liyl-phenylamino)-8-cyclopeiityl-8B[- 
pyrido[23-d]pyrimidin-7-one MS (CI) 409 MH+ 

EXAMPLE 547 

5 3-(8-Cyc!onenilyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-ylammo)- 
benzenesulfonamide MS (CI) 386 MH+. 

EXAMPLE 548 

8-CyclopeEtyl-2-(3,5-difluoro-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- one MS (CI) 343 MH+ 

10 EXAMPLE 549 

8- Cyclopentyl-2-(3,4-dimethyl-phenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- one MS (CI) 335 MH+ 

EXAMPLE 550 

8- Cyclopentyl-2-(4-hydroxy-3-inttorphoIiii-4-ylmethyl-pheiiylamino)-8H- 
1 5 pyrido[23-d]pyrimidin-7-one MS (CI) 422 MH + . 

EXAMPLE 551 
8-Cyclopentyl-2-(4-hydroxy-3-mitro-phenylamino)-8E[- 

pyrido[2,3-d]pyrimidim-7-one MS (CI) 368 MH+. 

EXAMPLE 552 

20 8-CycIopentyl-2-(2,3-dimethyl-2,3-dihydro-lH-indol-5-ylamino)-8H- 
pyrido [23-d]pyrimidin-7-one MS (CI) 375 MH+. 

EXAMPLE 553 
8-Cyclopentyl-2-(2,3-dihydro-lH-iadoI-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 348 MH+. 



WO 01/55148 

PCT/USOO/32572 

-165- 

EXAMPLE 554 

8-C^cIopentyI-2K2-o X o-2,3-dihydro-benzoxazol.5.ylamino)-8H. 
pyrido[23.dJpyrimidin-7-one MS (CI) 364 MH+. 

EXAMPLE 555 

N-^S-Cyclopentyl-T-oxo-T.S-dihydro^ 
2-methyl-phenylJ-methanesulfonamide MS (CI) 414 MH+ 

EXAMPLE 556 

*-C*cIopenty^^ 

pyrido [2,3-d]pyrimidin-7-one MS (CI) 394 MH+. 

EXAMPLE 557 

2-(4-Amino-3,5-dichloro-phenylainino).8-cyclopentyl-8H- 
pyrido[2^-dJpyrimidin-7-one MS (CI) 390 MH+ 

EXAMPLE 558 
N-[5<8-CyclopentyI-7-oxo-7,8-dihydro-pyrido[2^^^ 
2-methyl-phenyl]-acetamide MS (CI) 378 MH+ 

EXAMPLE 559 

8-CyclopentyI-2K4-hydroxy-3,5-di me thyl.phenyIamino)-8H. 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 35 1 MH+ 

EXAMPLE 560 

5K8-Cyclopentyl-7^^ 
2-hydroxy-benzoic acid MS (CI) 367 MH+. 

EXAMPLE 561 

2<4-Bro m o-3-trmuoromethyI. p henylamino).8-cycIopenfyI-8H- 
pyrido[2,3-d]pyrimidin-7-oneMS (CI) 361 MH+. 
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EXAMPLE 562 
2-(4-Bromo-3-methyl-phenylamino)-8-cyclopentyl-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 399 MH+ 

EXAMPLE 563 

5 8-Cyclopropylmethyl-2-(lH-indol-5-ylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS (CI)332MH+. 

EXAMPLE 564 
2-(lH-Benzotriazol-5-ylamino)-8-cyclopropylmethyl-8H- 

pyrido[23-d]pyrimidin-7-one MS (CI) 334 MH + . 

10 EXAMPLE 565 

[4-(8-Cyclopropylmethyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester MS (CI) 408 MH + . 

EXAMPLE 566 

8- Cyclopropylmethyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
1 5 pyrido[2,3-d]pyrimidin-7-one MS (CI) 327 MK+. 

EXAMPLE 567 

2-(3-Chloro-4-hydroxy-phenylamino)-8-cyclopropylmethyI-8H- 
pyridol2,3-d]pyrimidin-7-one MS (CI) 343 MH+. 

EXAMPLE 568 

20 8-Cyclopropylmethyl-2-(3,5-dichloro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 377 MH + . 



EXAMPLE 569 
8-Cyclopropylmethyl-2-(3,4,5-trimethoxy-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 383 MH+. 
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EXAMPLE 570 

8-CyclopropyImet^^ 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 379 MH+. 

EXAMPLE 571 

4K8-Cycloprop y l m ethyl-7-oxo.7,8-dmydro-pyrido[2,3-d]p 
2-ylamino)-benzenesulfonamide MS (CI) 372 MH+. 

EXAMPLE 572 

8-Cyclo P ropylmethy^ 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 356 MH + . 

EXAMPLE 573 

MS (CI) 352 MH+. 

EXAMPLE 574 
N-[2.Cyano-5-(8-cyclopropyImethyl-7-o X o-7,8-dihydro- 
pyrido[2,3-dJpyrimidin-2-yla m ino)-phenyl]-acetamide MS (CI) 375 MH+ 

EXAMPLE 575 

8-Cyclopropylmethyl-2-(3,5-difluoro-phenylamino)-8H- 
pyrido[23-d]pyrimidin.7-one MS (CI) 329 MH+. 

EXAMPLE 576 

8-CycIopropyImethyI.2-(4-fluoro-3-nitro-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one MS (CI) 356 MH+. 

EXAMPLE 577 

8^ci„ propy i m « hyl . 2 ^. 0 ^„^ ydr ^ H ^ MtaidaM ^ iamjn ^ 8H 

pyrido[23-d]pyriiDidiD-7-one MS (CI) 349 MH+. 
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EXAMPLE 578 
8-CyclopropylmethyI-2-(3-hydroxy-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one 308.3394, 309. MS (CI) 309 MH+. 

EXAMPLE 579 
N-[2-ChIoro-4-(8-cyclopropylmethyl-7-oxo-7,8-dihydro- 
pyrido[2,3-d]pyrimidin-2-ylamino)-6-fluoro-phenyl]-acetamide 

401.8273, 402. MS (CI) 402 MH+. 

EXAMPLE 580 

8-CyclopropylmethyI-2-(2,3-dimethyl-2,3-dihydro-lH-indol-5-ylamino)-8H- 
pyrido[2^-d]pyrimidra-7-one MS (CI) 361 MH+. 

EXAMPLE 581 

8-CyclopropylmethyI-2-(23-dihydro-lH-indol-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidm-7-one MS (CI) 334 MH+. 

EXAMPLE 582 

2-(9H-Carbazol-3-ylamino)-8-cyclopropylmethyl-8H-pyrido[2,3-d]pyrimidin- 

7- O 0eMS(CI)382MH+. 

EXAMPLE 583 

8- Cyclopropylmethyl-2-(lH-indazol-6-ylamino)-8H-pyrido[2,3-d]pyrimidin- 

7- oneMS(CI)570MH+. 

EXAMPLE 584 

8- Cyclopropylmethyl-2-(3-oxo-3,4-dihydro-2H-l,4-benzothiazin-6-ylamino)- 
8H-pyrido[2,3-d]pyrimidin-7-one MS (CI) 380 MH+. 

EXAMPLE 585 

N-[5-(8-Cyclopropylmethyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-2-methyl-phenyl]-acetamide MS (CI) 364 MH+. 
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EXAMPLE 586 

8 -^Propylmethyl-2-(4-hydro^-3,5-^ 
pyrido[2,3-dJpyrimidin-7-one MS (CI) 337 MH+. 

EXAMPLE 587 

MS (CI) 333 MH+. 

EXAMPLE 588 

8-Cyclopropylmethyl-2-(3,4,5-trifluoro-phei,yIamino)-8H- 
pyrido[2,3-dJpyrimidin-7-one MS (CI) 347 MH+. 

EXAMPLE 589 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 441 MH+. 

EXAMPLE 590 
8-C^clopropylmethyl-2-(4-trifl„oro me thyl- P henyIa m 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 361 MH+ 

EXAMPLE 591 

8-CyclopropyI m e t hyl-2-(4- t rifluorometho X y-phe n ylammo)-8H- 
pyridop,3-d]pyrimidin-7-one MS (CI) 377 MH + . 

EXAMPLE 592 

N-[5-(8-Cyclopropy ta 

2-ylamino)-2-methyI- P henyI]-methane S ulfonamide MS (CI) 400 MH + . 

EXAMPLE 593 

7-oneMS(CI)360MH+. 



WO 01/55148 



PCT/USOO/32572 



-170- 

EXAMPLE 594 
2-(lH-Indazol-5-yIamino)-8-(2,2,2-trifluoro-ethyl)-8H- 
pyridoP^-dJpyrimidin-7-one MS (CI) 361 MH+. 

EXAMPLE 595 

5 2-(lH-Benzotriazol-5-ylamino)-8-(2,2,2-trinuoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 362 MH + . 

EXAMPLE 596 

2-(2-FIuoro-4-hydroxy-phenylamino)-8-(2,2,2-trifluoro-ethyI)-8H- 
pyrido[2,3-d]pyrimidm-7-one MS (CI) 355 MH + . 

10 EXAMPLE 597 

2-(3-Chloro-4-hydroxy-phenylamino)-8-(2,2,2-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 371 MH + . 

EXAMPLE 598 

2-(3^-Dichloro-4-hydroxy-phenylamino)-8-(2,2,2-trifluoro-ethyl)-8H- 
15 pyrido[2,3-d]pyrimidin-7-one MS (CI) 405 MH+. 

EXAMPLE 599 

2-(3-Nitro-phenylammo)-8-(2,2,2-trifluoro-ethyl)-8H-pyrido[2,3-d]pyrimidin- 
7-oneMS (CI)366MH+. 

EXAMPLE 600 

20 2-(3,4-Dimethoxy-phenylamino)-8-(2^^-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 381 MH+ 



EXAMPLE 601 

2-Phenylamino-8-(2,2^-trifluoro-ethyI)-8H-pyrido[2,3-d]pyrimidin-7-one 

MS (CI) 321 MH + . 
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EXAMPLE 602 
2<3-FIuoro^methoxy-phe^^ 

pyrido[2,3-d]pyrimidin-7-one MS (CI) 369 MH+. 

EXAMPLE 603 

2-ylamino]-phthalonitrile MS (CI) 371 MH+. 

EXAMPLE 604 
N-{2.Cy a no.5-[7-o X o.8.(2^^trifluoro-ethyI>7,8-diI 1 ydro- 
pyrido(2,3-d]pyrimidin-2-ylaminoj-phenyl}.aceta ni ide MS (CI) 403 MH+ 

EXAMPLE 605 

2K4-Bro m o-3-chloro-phenyl am mo)-8-(2A2-trifluoro-ethyl) 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 433 MH+. 

EXAMPLE 606 

pyrido[2^-d]pyrimidin-7-oue MS (CI) 419 MH+. 

EXAMPLE 607 

2-(3,4-Difluoro.phenyl a mino).8-(2,2,2-trifluoro-ethyI)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 357 MH+. 

EXAMPLE 608 

8-(2^2-Trifluoro-^^ 
pyridop^-dlpyrimidin^-one MS (CI) 375 MH+. 

EXAMPLE 609 

2-(3,5-Difluoro-phenyIa m ino)-8-(2,2,2-trifluoro-ethyI).8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 3 57 MH+. 
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EXAMPLE610 

2-(4-Fluoro-3-nitro-phenylamino)-8-(2,2,2-trifluoro-ethyl)-8H- 
pyridoI2,3-d]pyrimidin-7-one MS (CI) 384 MH+. 

EXAMPLE 61 1 

5 8-(2,2,2=Trif!uoro-et}iyl)-2-(3-trifluoromethyl-phenylamiiio)-8H- 
pyrido[2,3-d]pyrimidin-7-one MS (CI) 389 MH + . 

EXAMPLE 612 
N-{2-Methyl-4-[7-oxo-8-(2^,2-trifluoro-ethyl)-7,8-dihydro- 

pyrido[2,3-d]pyrimidin-2-ylamino]-phenyl}-acetamide MS (CI) 392 MH + . 

10 EXAMPLE 613 

8-Cyclohexyl-2-(3,4-dimethoxy-pheny]lamino)-8B[-pyrido[2,3-d]pyrimidiii- 
7-one MS (CI)381MH+. 

EXAMPLE 614 

2-(lH-Indol-5-ylamino)-8-methyl-8H-pyrido[2,3-d)pyrimidin-7-one 

15 MS (CI) 292 MH+. 

EXAMPLE 615 

[4-(8-MethyI-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-yIamino)-phenyl]- 
carbamic acid tert-butyl ester MS (CI) 368 MH + . 

EXAMPLE 616 

20 2-(3-CMoro-4-hydroxy-phenylamino)-8-methyl-8H-pyrido[2,3-d]pyrimidin- 
7-one MS (CI) 303 MH+. 

EXAMPLE 617 

2-(3,4-Dimethoxy-phenylamino)-8-methyl-8H-pyrido[2^-d]pyrimidin-7-one 

MS(CI)313MH + . 
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EXAMPLE 618 

2-(2-FIuoro-5-nitro-phenylamino)-8-methyI-8H-pyrido[2,3-d]pyrimidin-7-one 
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MS(CI)316MH+. 



EXAMPLE 619 

7-oneMS(CI)343MH+. 

EXAMPLE 620 

2-trifluoromethyI-benzonitrae MS (CI) 346 MH + . 

EXAMPLE 621 

S-Ethyl-^lH-indol-S-ylaminoHH-pyridoP^dlpyrimidiB-T-one 

MS(CI)306MH+. 

EXAMPLE 622 

2-CWoro.8-i S opropyl-8»p yr i do[2 ,3. 1 j, pyrimidjn . 7 . oiie (100 mg 
0.42 mmol) and 4-me ft oxy- P heny 1 a J ni»e (80 mg, 0.5 .„„ w« mixed' together 
and ted a, 300-C. The OT de mass was Aen broken up m , ^ of CHCl3 md 
punned by chromatogmphy (silica gel, 30% ethyl acetate in hexane). The purified 
materia, was then crystallized from ethyl acetate ,o give the Me compound 
(89 mg, 68%) as a gray powder, mp 1 70°C. 

Analysis calc'd for C 17 H 18 N 4 0 2 0.16 H 2 0: C, 65.19; H, 5.90; N, 17.89. 
Found: C, 64.82; H, 5.80; N, 17.78." 

EXAMPLE 623 

8 -^p™^(3-^ph. Byla ^. )Wp ^ d0(2 ^ p ^ to _ 7K>i>e 

2.CUoro.8-isopmpyl-8#p yri d„ [ 2,3^ yrimidin . 7M)1Ie (100 mg 
0.42 m5 and 3-nitrc-phenytane (70 mg, 0.5 nunc,) we re mixed ^ md 
fed at 300-C The crude mass waa then broken up in 1 mL of CHC1 3 and 
purified by chromatography (silica gel, 30% ethyl aeelate in hexane). The purified 
material was Caen crystallized front ethyl acetate to give Ore title compound 
(90 mg, 66%) as a bright yellow powder, mp 202-203°C. 
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Analysis calculated for C16H15N5O3: C, 58.77; H, 4.43; N, 21.24. 
Found: C, 59.07; H, 4.65; N 5 21.53. 

EXAMPLE 624 

8-IsopropyI-2-(4-hydroxy-phenylamino)-8Jy-py rido [2,3-rf] py rimidin-7-one 

5 2-Chloro-8-isopropyl-8#-pyrido[2,3-^ (50 mg, 

0.22 mmol) and 4-amino-phenol (36 mg, 0.33 mmol) were mixed together and 
fused at 300°C. The crude mass was then broken up in 1 mL of CHCI3 and 

purified by chromatography (silica gel, 30% ethyl acetate in hexane). The purified 
material was then crystallized from ethyl acetate to give the title compound 
10 (52 mg, 80%) as a yellow powder, mp >220°C. 

Analysis calculated for Ci6H 16 N 4 0 2 : C, 64.85; H, 5.44; N, 18.91. 
Found: C, 64.68; H, 5.37; N, 18.77. 

As noted above, the compounds of this invention are potent inhibitors of 
cyclin-dependent kinases, and accordingly; are useful in treating and preventing 

15 neurodegenerative diseases such as Alzheimer's disease and Huntington's disease. 

The compounds have exhibited excellent inhibitory activity against a wide variety 
of cyclin-dependent kinases, all in assay systems routinely utilized to measure 
such activity. A typical assay, for instance, measures inhibitory activity against the 
cyclin D dependent kinase 4 enzyme (cdk4/D). The invention compounds of 

20 Formulas I and II exhibited IC50 va ^ ue s ranging generally from 0.0045 j^M to 
10 jxM. The cdk4 assay was carried out as follows. 

Cyclin-Dependent Kinase 4 (cdk4) Assay 

Enzyme assays for IC5Q determinations (Tables 1 and 2) and kinetic 
evaluation were performed in 96-well filter plates (Millipore MADVN6550). The 
25 total volume was 0.1 mL containing a final concentration of 20 mM TRIS 
(tris[hydroxymethyl]aminomethane), at pH 7.4, 50 mM NaCl, 1 mM 
dithiothreitol, 10 mM MgCl 2 , 25 \iM ATP containing 0.25 |LxCi of [ 32 P]ATP, 

20 ng of cdk4, 1 \xg of retinoblastoma, and appropriate dilutions of a "compound of 
the present invention. All components except the ATP were added to the wells, 
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and the plate was placed on a plate mixer for 2 minutes. The reaction was started 
by adding [32p ]ATP md ^ plate was incubated ^ ^ ^ , 5 ^ 

reaction was terminated by addition of 0.1 mL of 20% trichloroacetic acid (TCA) 
The plate was kept at 4°C for at least 1 hour to allow the substrate to precipitate. 
The wells were then washed five times with 0.2 mL of 10% TCA and 32p 
incorporation was determined with a beta plate counter (Wallac Inc., 
Gaithersburg, MD). 

Cyclin-Dependent Kinase Assays (cdk2/cyclinE, cdk2/cyclinA, cdc2/cyclinB) 
Enzyme assays for IC 50 determinations and kinetic evaluation were 
performed in a 96-weU filter plate (Millipore MADVN6550) in a total volume of 
0.1 mL of 20 mM TRIS (tris[hydroxyme%l]aminomethane) 5 at P H 7.4, 50 mM 
NaCl, 1 mM dithiothreitol, 10 mM M g Cl 2 , 12 mM ATP containing 0.25 uCi of 
[32PJATP, 20 ng of enzyme (either cdk2/cyclinE, cdk2/A, or cdc2/cyclinB), 1 m 
retinoblastoma, and appropriate dilutions of the particular invention compound 
All components except the ATP were added to the wells, and the plate was placed 
on a plate mixer for 2 minutes. The reaction was begun by addition of [32 P]ATP 
and the plate was incubated at 25°C for 15 minutes. The reaction was terminated' 
by addition of 0.1 mL of 20% TCA. The plate was kept at 4°C for at least 1 hour 
to allow the substrate to precipitate. The wells were then washed five times with 
0.2 mL of 10% TCA and 32 P mcorporation detemined ^ & ^ 
(Wallac Inc., Gaithersburg, MD). 

When measured against cdk2/E, the invention compounds exhibited 
IC 50 values ranging generally from about 0.02 to about 25 uM. Against cdk2/A, 
the compounds exhibited IC 50 values ranging from about 0.01 to about 14 uM, ' 
and against cdk2/B, generally from about 0.06 to about 40 uM. The assays were 
carried out as described above, and specific data is given in Table 1 . 

In a preferred embodiment of this invention, neurodegenerative diseases 
are treated by administering a compound that inhibits cdk5 at therapeutic doses. 
Compounds that are cdk5 inhibitors can be identified by carrying out the 
following general assay. 
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Cyclin-Dependent Kinase 5 (cdk5) Assay 

Enzyme assays for IC50 determinations and kinetic evaluation were 
performed in 96-well filter plates (Millipore MAPH NOB 1 0). The total volume 
was 0.065 mL containing a final concentration of 50 mM TRIS 
5 (tris[hydroxymethyl]aminomethane) at pH 7.4, 10 mM NaCl, 10 mM MgCl2, 

1 mM dithiothreitoi, 1 1.5 juM ATP conlaining 0.75 \xC\ of [ 32 P]ATP 5 50 ng 
Cdk5/p25, 2.88 j^g histone, and appropriate dilutions of a compound of the present 
invention. All components except histone and ATP were added to wells, and the 
plate was placed on a shaker for 5 minutes. The reaction was started by adding 
10 histone and [ 32 P]ATP, and the plate was shaken at 30°C for 45 minutes. The 

reaction was terminated by addition of 0.1 mL of 1 50 mM phosphoric acid. The 
plate was kept at 4°C for 30 minutes to allow substrate to precipitate. The wells 

were then washed three times with 0.2 mL of 75 mM phosphoric acid and 32 P 
incorporation was determined with a beta plate counter (Wallac Inc, 
15 Gaithersburg, MD). 

When measured against cdk5 the invention compounds exhibited 
IC50 values ranging generally from about 0.02 to about 25 jiM. The assay was 
carried out as described above and specific data is given in Tables 1 and 3. 

Cyclin-Dependent Kinase 5 High Throughput Screening (cdk5-HTS) Assay 
20 Enzyme assays for IC50 determinations were performed in 96-Pierce 

Reacti-Bind™ White Opaque Glutatione Coated Plates (Cat. No. 15240B). 

The total volume was 0.100 mL containing a final concentration of 50 mM 
TRIS (tris[hydroxymethyl]aminomethane) at pH 7.4, 50 mM NaCl, 10 mM 
MgCl2 ? 5 mM dithiothreitoi, 20 \\M ATP containing 16 |j,Ci/mL of 

25 Redivue[y33P]ATP (Amersham Pharmacia Biotech Cat. No. AH9968), 1 .0 ^ig/mL 
Cdk5/p25, 20 jag/mL GST-RbCOOH, and appropriate dilutions of a compound of 
the present invention. The reaction was started by adding [ 33 P]ATP, and the plate 
was shaken for 30 seconds, then incubated at room temperature for 30 minutes. 
The reaction was terminated by addition of 0.05 mL of 120 mM EDTA. The plate 

30 was kept at room temperature for 45 minutes to allow substrate to bind to the 



WO 01/55148 

PCT/US00/32572 

-177- 

walls of the plate. The wells were then washed three times with 0.2 mL of 
1 x PBS. Once thoroughly dry, 0.140 mL of MicroScint™20 (Packard Bioscience 
Cat. No. 87-9081) cocktail was added to all wells. The incorporation of 33 P was 
determined with a beta plate counter (Packard Topcount). 

When measured against cdk5 in this high throughput screen, the invention 
compounds exhibited IC 50 values ranging generally from about 0.02 to about 

25 uM. The assay was carried out as described above and specific data is given in 
Table 4. 
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Table 1 






Tjl 




„ « -i /i-n. 

rn i/a/ ■ i 
wvllv'-r/ i_y 


- Jl-^ /T-> 


- Jl,^/ A 

C-UT^/ JTX. 

IC<a ulVf 

lv O0 r* AV1 




rHV5 


18 


Ph 


Et 


0 75? 

V/. / JZ. 






l.Ul j 


U.Uoj 


32 


Ph 


H 




12.83 


4.66 


32.6 


1.43 


35 


Ph 


CH 2 Ph 
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29.8 
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Ph 
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5.0 
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Ph 


n-Bu 


1.495 
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41 


Ph 


n-Pr 


0.55 
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0.05 


0.299 
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Ph 


CH 2 CHMe 2 
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0.015 
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CHMe 2 
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Ph^-0(CH 2 ) 2 NEt 2 


Et 
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Table 1 (cont'd) 



59 
60 

61 

63 

64 
66 
67 

69 a 

74 

77 

78 

79 
83 
84 
85 
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88 

89 

90 

91 
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93 
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Rl 

fft-4-0(CH 2 )2NEt2 
Ph-4-pip-4-Me 
Ph 
CH 2 Ph 

n-Bu 
(CH 2 ) 2 _2-pyridine 
i-Pr 
Ph 

Ph 

Ph-4-pip-4-Me 
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NHPh 
Ph-4-pip-4-Me 
Ph 
Ph 
Ph 
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Ph-2-OCH 3 
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Et 
Ph 
Ph 
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OCH 2 CH 2 NEt 2 
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Ph 
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Ph 1.7 

Cyclopentyl 0.21 0.11 

Cyclopentyl 0.0066 0.109 



0.28 



1.77 



cdk2/A cdkl/B cdlo 
IC 50( iM 

~0W T24~ 

0.058 0.675 0.017 

0.49 1.76 

38.12 21.6 



0.065 



0.028 0.141 
2.24 0.74 



0.107 
0.587 
0.765 



5.9 1.08 

0.44 2.07 0.053 
0.393 
0.029 
4.45 
1.68 

0.28 0.78 0.064 
0.165 

0.012 0.19 0.026 
0.0425 0.019 



0.200 1.3015 0.2057 



0.237 
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Table 1 (cont'd) 



Example 


pi 
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cdk2/A 
IC<n UM 
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0.0173 


147 


Ph-4-NMe 2 
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155 


Ph 
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Table 1 (cont'd) 



Example 



R 2 cdk4/D cdk2/E cdk2/A cdkl/B cdk5 

IC 50 nM 



215 Ph-4-(4- cyclohexyl 

hydroxypiperidin- 
1-yl) 

215 Ph-4-(4-(2- cyclohexyl 

hydroxycthyl)- 
piperidin-l-yl) 

219 Ph-4-OCF 2 CF 3 8-bicyclo[2.2.1]- 

heptyl 
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heptyl 
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heptyl 

223 Ph-4-Ph 8-bicyclo[2.2.1]- 

heptyl 

224 Ph-4-0(CH 2 )2NEt 2 8-bicyclo[2.2.1]- 

heptyl 



227 



228 



229 



231 



235 



236 



237 



252 



253 



254 



heptyl 



Ph-4-(4» 8-bicyclo[2.2.1]- 

hydroxgperidm- ^ 

Ph-4-((2- 8-bicyclo[2.2.1]- 

hydroxyethyl)- . ^ . 

p^eridLl-yl) ^ 

Ph-4-(piperidin- 8-bicyclo[2.2. 1]- 

] " yI) heptyl 
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0.0085 0.03 0.0142 0.1362 0.0329 
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0.45 0.075 0.0815 0.2 0.0532 
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0.0069 



0.096 LI 1 .46 
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0.0061 0.102 0.0425 0.16 0.0237 



0.0115 0.149 0.11 0.67 0.3 
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cdk4/IC 50 cdk4/D 
IC50MM % inhibition 
at 40 uM 



90 
65 



37% 

58% 
18% 



Several of the invention compounds have also shown good inhibitory 
activity against cdk6/D 2 and cdk6/D 3 enzymes. These assays are carried out in a 
manner similar to that described above for cdk4, by simply employing the 
appropriate cdk6 kinase enzyme. Invention compounds have shown IC 50 values 
ranging from about 0.009 uM to about 0.2 uM. The compound of Example 214, 
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for instance, had an IC50 °f 0-°071 MM against cdk6/D2 ? and an IC50 of 

0.013 (iM against cdk6/D^ 

As noted above, the cdk inhibitors to be administered according to this 
invention will have cdk5 inhibitory activity, and preferably will be selectivity 
more active against cdk5 than against any of the other cdk enzymes. Several of the 
compounds described above have been tested against a battery of kinase enzymes, 
and have demonstrated excellent selectivity for cdk5. Tables 3 and 4 show the 
selectivity of preferred compounds to be used in this invention. 
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Table 3 




IC 50 /nM 
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~624 
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Cdk2/A 


Cdk2/E 


Cdk4 


Cdk5 




4-OH 
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i-Pr 
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3-CH 3 0 


4-CH3O 


Et 
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4-CH3O 


i-Pr 
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CH 3 
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1-ethylpropyl 
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Table 4 



Example 


cdk4/D 


cdlc2/E 


cdk2/A 


cdkl/B 


cdk5-HTS 




IC 50 MM 


ic 50 m 


IC 50 MM 


IC 50 MM 


lC 50i iU 


285 


2.7500 


2.2667 


2.8000 


0.8650 


0.2550 


286 


0.4750 


0.2233 


0.6300 


0.2750 


0.1085 


287 


0.8100 


0.1467 


0.3650 


0.3500 


0.0810 


288 


0.9650 


1.0600 


1.2500 


0.4850 


0.2950 


289 


3.2500 


1.1650 


2.0000 


1.2500 


0.7200 


290 


1.6900 


0.1833 


0.4300 


0.1650 


0.2440 


291 


2.0500 


0.4433 


0.7900 


0.4400 


0.4450 


292 




1.2000 




0.8600 


0.6100 


293 


2.0000 


0.2500 


1.5000 


0.4300 


0.0400 


294 


0.4100 


0.1300 


0.6400 


0.2100 


0.0430 
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Table 4 (cont'd) 
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cdk4/D 


cdk2/E 


cdk2/A 


cdlcl/B 


cdk5-HTS 




IC 50 ixM 


ic 5 o m 


IC 50 jaM 


IC 50 pM 


IC 50 yM 


295 


0.9500 


0.0580 


0.1300 


0.3900 


0.0640 


296 


0.5400 


0.2400 


0.9600 


0.4400 


0.1200 


297 


i ?nr\r\ 


2.3000 




3.7000 


0.8700 


298 


2.0000 


1.4000 




1.9000 


0.4300 


299 


1.5000 


2.7000 




•2.9000 


1.0000 


300 


2.8000 


0.9500 


3.9000 


0.6200 


0.4300 


301 


0.1400 


0.3200 


0.8300 


0.6000 


0.1200 


302 




2.3000 






0.6500 


303 




0.8400 


1.2000 


0.9300 


0.4700 


304 


2.9000 


1.6000 


1.5000 


2.2000 


0.9800 


305 




0.6700 


1.1000 


0.5500 


0.2400 


306 


3.6000 










307 


2.8000 










308 


3.2000 










309 


0.3570 


0.1567 


0.4200 


0.4250 


0.1450 


310 


0.4860 


0.1380 


0.3310 


0.2150 


0.0694 


311 


3.0000 


1.4583 




1.7567 


1.1550 


312 




0.3299 


2.6700 


0.2680 


0.1118 


313 


3.0400 


0.3344 


1.4800 


0.3600 


0.3093 


314 


2.1250 


0.5200 


2.3718 


0.4290 


0.1136 


315 




2.5800 




2.1950 


2.4450 


316 


0.4915 


0.0625 


0.2955 


0.0924 


0.0566 


317 


0.9777 


0.0318 


0.0817 


0.0884 


0.0423 


318 


0.4295 


0.2890 


1.2840 


0.2160 


0.0691 


319 


1.5493 


0.1610 


0.8551 


0.1595 


0.1064 


320 


1.6450 


0.4515 


2.6400 


0.6690 


0.3750 


321 


3.6400 


1.1150 


3.1557 


1.2350 


0.6480 


322 


0.6373 


0.3000 


0.5537 


0.5970 


0.2275 


323 


0.0715 


0.0865 


0.2500 


0.0820 


0.0530 
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Table 4 (cont'd) 



Example 


cdk4/D 


cdk2/E 


cdk2/A 


cdkl/B 


cdk5-HTS 




IC 5 0HM 


IC 5 0HM 


ic 50 m 


IC 50 


IC^n uM 


324 


0.2135 


0.0530 


0.1450 


U.UOZJ 


U.UJ2U 


325 


0.1650 


0.0387 


0.1255 


1 41Q0 


A nine 
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326 
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2.4500 


0 QCKfi 


0.4600 


327 
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0.0670 




A AO 1 rv 
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328 


0.6900 
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0.0750 


0 0R0O 




329 
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A 1 /Tin 
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0 8750 


n a\ ^n 


A 1 /TArt 
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1 fKnn 
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A c r\r\ s\ 
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0.2600 


334 




0.9100 


1650001 6S00 


1..3UUU 


A O AA/*k 

0.3000 


335 


1.6000 


0.1600 


1 1000 


U.ZDUU 


0.3400 


336 


2.4000 


0.1200 


1 7000 


A 30AA 


0.0740 


337 


0.4300 


0.0250 


0.1000 


0 i son 

U. 1 J\J\J 


A 1 CAA 


338 


0.2700 


0.1700 


0 3400 


n ^7nn 
U.D /uu 


0.0480 


339 




1.8000 






A Ol A/\ 

0.8300 


340 


0.3100 


0.3500 


0.9600 


i mc\n 


A 1 TA/\ 

0.1700 


341 


0.4200 


0.2800 


0 8900 

\J m\J S \J\J 


U.jZUU 


A AAAn 

0.0920 


342 


2.2000 


0.3700 


1 8000 




1 A AAA 

1.4000 


343 




0.1200 


0.2900 


0 7R00 


A 11 AA 


344 


0.3700 


0.4700 


0.9900 


0 3600 


A A/t/TA 


345 


0.1600 


0.4300 


0.8300 


o sqoo 


A 1 AAA 


346 


0.3100 


0.2600 


0.4500 




A AOAA 

v.UZyij 


347 


0.0580 


0.1200 


0.5800 


0.1400 


0.0350 


348 


0.0140 


0.0490 


0.1700 


0.0620 


0.0130 


349 




0.5300 


1.1000 


0.8800 


0.2000 


350 




1.2000 




3.1000 


0.2300 


351 


1.2000 


0.5600 


1.3000 


0.7000 


0.3100 



2.9000 
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Table 4 (cont'd) 



Example 


cdk4/D 
IC 50 \M 


cdk2/E 
IC 50 nM 


cdk2/A 
IC 50 nM 


cdkl/B 
IC 5(U iM 


cdk5-HTS 
IC50 (.iM 


353 




0.3200 


0.4600 


0.7100 


0.2300 


354 


0.9100 


1.2000 


1.1000 


1.6000 


0.7700 


355 




0.6800 


1.1000 


0.5000 


0.3000 


356 


0.2900 


0.5100 


0.4700 


0.4100 


0.0610 


357 


0.3600 


0.7000 


1.6000 


2.1000 


0.2900 


, 358 


0.3000 


0.1800 


0.0830 


0.1600 


0.0900 


359 


1.8000 


0.4500 


0.4300 


0.3900 


0.1800 


360 


0.3900 


0.9900 


1.0000 


0.3400 


0.0860 


361 


0.3500 


0.4400 


0.3100 


0.1800 


0.1500 


362 






4.0000 


0.2700 


0.1900 


363 


1.9000 










364 


0.2400 


0.0603 


0.2550 


0.2000 


0.0875 


365 


0.4750 


0.1220 


0.4465 


0.2045 


0.0598 


366 




0.2547 


0.8815 


1.3250 


0.6995 


367 


2.3000 










368 


3.0100 


0.8355 


3.0650 


1.3600 


0.7235 


369 


0.5260 


0.0719 


0.2873 


0.1293 


0.0853 


370 


1.1360 


1.2800 


0.6100 


0.8082 


0.9167 


371 


0.3310 


0.2865 


0.6990 


0.3725 


0.2345 


372 




1.0260 




2.4000 


2.2653 


373 


2.1500 


0.2080 


1.1533 


0.4300 


0.2140 


374 


2.9400 


0.6680 


2.8798 


0.9490 


0.3788 


375 


0.7200 


0.0489 


0.4075 


0.1066 


0.0847 


376 


0.3805 


0.3995 


1.1770 


0.2750 


0.1310 


377 


0.5095 


0.2283 


1.1005 


0.3135 


0.2011 


378 


0.0975 


0.0860 


0.3400 


0.1500 


0.0965 


379 


0.1400 


0.0273 


0.0840 


0.0430 


0.0465 


380 


0.2850 


0.0260 


0.0830 


0.0590 


0.0325 


381 


0.4000 


0.1330 


0.5150 


0.1500 


0.2050 
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Table 4 (cont'd) 

Exam P le cdk4/D cdk2/E cdk2/A cdB/B cdk5-HTS 

IC 50 MM IC 50 hM IC 50 |nM IC 50 nM IC 50 nM 



0.6700 0.3200 " 1.5500 1 3000 O5900 



383 


0.1600 


0.0253 


0.0965 


0.0455 


0.0465 


384 


1.1300 


0.0257 


0.0985 


0.1150 


0.0915 


385 


1.1450 


0.1500 


0.3200 


0.1550 


0.1300 


386 


0.6200 


0.0907 


0.2000 


0.0830 


0.0235 


387 


0.2850 


0.0800 


0.1600 


0.1285 


0.1080 


388 


0.3100 


0.1000 


0.6900 


0.2000 


0.1100 


389 




0.3200 


0.8700 


0.4500 


0.2000 


390 


1.1000 


0.0850 


0.4700 


0.2200 


0.0840 


391 


0.5150 


0.0650 


1733333.7833 


0.1650 


0.0580 


392 


0.7600 


0.0770 


0.3600 


0.1400 


0.1100 


393 


0.1800 


0.0110 


0.0340 


0.0450 


0.0097 


394 


0.1200 


0.1200 


0.3400 


0.3600 


0.1500 


395 


0.0900 


0.0850 


0.3400 


0.2200 


0.0910 


396 


1.1000 


0.3000 


2.6000 


0.6000 


0.5900 


397 


0.2500 


0.0750 


0.3100 


0.2900 


0.0810 


398 


0.2300 


0.3500 


1.4000 


0.4200 


0.0880 


399 


0.9200 


0.0500 


0.3100 


0.0630 


0.0140 


400 


0.1700 


0.0560 


0.4800 


0.1200 


0.0380 


401 


1.3000 


0.8600 


0.8800 


1.9000 


0.2920 


402 


0.0870 


0.0250 


0.1400 


0.0580 


0.0200 


403 


0.0930 


0.0390 


0.2300 


0.0730 


0.0230 


404 


1.9000 


0.3000 


0.6500 


0.6100 


0.2800 


405 


3.1000 










406 


0.2600 


0.0947 


0.1600 


0.1135 


0.0525 


407 


0.9800 


0.6800 


0.4600 


0.3200 


0.0560 


408 


0.1300 


0.1100 


0.1500 


0.1900 


0.0130 


409 


0.0440 


0.0993 


0.2600 


0.2600 


0.0540 


410 - 


0.1515 


0.0880 


0.1350 


0.2450 


0.0445 
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Table 4 (cont'd) 



Example 


cdk4/D IC50 


cdk2/E 


cdk2/AIC5o 


cdkl/B 


cdk5-HTS 




\M 


IC50MM 


\M 


IC 50 pM 


IC50PM 


411 


0.1800 


0.2000 


0.2625 


0.2725 


0.1770 . 


412 


2.0000 


0.5120 


0.7133 


0.7150 


0.2775 


413 


0.1800 


0.0523 


0.1385 


0.0680 


0.0435 


414 


0.0510 


0.0910 


0.1550 


0.1650 


0.0385 


415 


0.4900 


0.2400 


1.1000 


1.1000 


0.2900 


416 


0.1800 


0.2200 


0.3500 


0.2800 


0.0380 


417 


3.4000 


0.5900 


0.8700 


0.8800 


0.1700 


418 


0.1300 


0.0270 


0.0330 


0.0900 


0.0150 


419 


0.2600 


0.1200 


1400000.1400 


0.1400 


0.0330 


420 


1.0000 


1.0000 




1.4000 


0.6600 


421 


1.9000 


3.9000 


0.9200 


0.7000 


0.0830 


422 


0.0660 


0.1700 


0.1700 


0.1600 


0.0097 


423 




1.1000 


2.6000 


1.8000 


0.1600 


424 


0.1000 


0.3600 


0.4600 


0.5200 


0.0390 


425 


0.8500 


0.7700 


1.8000 


0.4900 


0.1800 


426 


0.0580 


0.1300 


0.2100 


0.3100 


0.0210 


427 


0.1400 


0.1600 


0.5900 


0.1600 


0.0210 


428 


2.4000 


2.4000 




2.6000 


. 0.8900 


429 


0.5600 


0.1200 


0.8600 


0.2300 


0.0390 


430 


0.0350 


0.0950 


0.2400 


0.1800 


0.0150 


431 


0.1400 


0.1200 


0.3000 


0.1700 


0.0230 


432 


0.1500 


0.3900 


0.4200 


0.5400 


0.0600 


433 


0.2500 


0.2300 


0.1600 


0.4800 


0.0760 


434 


0.3500 


0.5200 


0.4000 


0.4700 


0.0540 


435 


2.6000 








1.3000 


436 


1.8000 


0.3400 


0.7300 




0.9700 


437 


3.2000 










438 


1.1150 


0.6900 


0.3800 


0.9550 


0.2155 


439 


0.3100 




0.6300 


0.4000 


0.1200 
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Table 4 (cont'd) 


Example 


cdk4/D 


cdk2/JB 


cdk2/A 


cdkl/B 


cdk5-Hl 




IC 5 0^M 


IC 5 0 


1C50 m 


IC 50 nM 


IC 50 ^ 


440 


0.1500 


1.5000 


1.1000 


1 4000 


0 AA(\(\ 
\J.hH\J\J 


441 


0.8900 


0.4700 


0.2900 


0.2900 


0 1500 


442 


3.6000 


3.6000 


1.7000 


1.9000 


0.4400 


443 


0.3200 


0.1700 


0.2000 


0.5200 


0 0710 


444 


0.3600 


0.7100 


0.0750 


0.5300 


0 0630 


445 


2.7000 










446 


0.1675 


0.1767 


0.2150 


0.3400 


0 074 S 


447 


0.0445 


0.0607 


0.1450 


0.0895 


0 01 90 

v.ui y\j 


448 


0.0460 


0.0200 


0.0520 


0.0265 


0 00RS 


449 


0.1285 


0.0173 


0.0410 


0.0775 


0 0078 

V/.V/V / 0 


450 


0.1125 


0.1300 


0.2650 


0.1400 


0 064 S 


451 


0.4500 


0.2400 


0.5550 


0.5900 


0 1330 


452 


0.1145 


0.0220 


0.0400 


0.0255 


0 0130 


453 


0.3300 


0.0527 


0.1050 


0.0515 


0 0370 

V/ . \J-J f V 


454 


0.2620 


0.0683 


0.1150 


0.0595 


0 021S 


455 


0.1100 


0.4633 


0.1700 


0.0985 


0 050S 


456 


0.1300 


0.1100 


0.3100 


0.1300 


0 0250 


457 


2.4000 


0.2500 


0.7600 


0.3400 


0 2800 


458 


1.7000 


0.1000 


0.2800 


0.1500 


0.0290 


459 


0.2160 


0.3162 


1.2045 


0.4910 


0.1961 


460 


0.1600 


0.0730 


0.2600 


0.1400 


0 0360 


461 


0.5500 


0.7800 


1.8000 


0.4600 


0.0820 


462 




0.0600 


0.0780 


0.0880 


0.0100 


463 


0.2500 


0.6600 


2.0000 


0.3000 


0 1800 

V/. X UUU 


464 


0.1500 


0.1300 


0.3100 


0.1700 


0.0170 


465 


0.1000 . 


0.0560 


0.2600 


0.0760 


0.0088 


466 


1.5000 


1.4000 




1.3000 


0.3100 


467 


0.0960 


0.0970 


0.2700 


0.1900 


0.0080 


468 


0.9500 


0.3300 


0.5300 


0.3400 


0.0265 
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Table 4 (cont'd) 

Example cdk4/D cdk2/E cdk2/A cdkl/B cdk5-HTS 

IC 50 (.iM IC 50 nM IC 50 yM IC5Q jxM IC 50 nM 



469 


0 0300 


0 0460 


0 2400 


0 0000 
yj.vyw 


0 0006 


470 


0 1100 

V. X 1. v/v/ 


0 0500 


0 1 500 


0 0670 


0 0061 
U.UUOl 


471 

*T / 1 


0 1900 


0 9900 


0 5100 


0 i/ino 

U.34UU 


A A/1 QA 

u.u^yu 


479 


0 1700 


0 9000 


0 1 ^OO 
U.l 3UU 


A O^AA 

U.ZjUU 


A ACOA 

U.UjZU 


471 




0 4700 


0 110O 


n >iaaa 

U.4UUU 


A A/^A 
U.UO /U 


474 




0 1400 


0 1 100 

U. 1 1UU 


0 7/ino 

U.Z4UU 


A A/11 A 
U.U41U 


475 


1 4000 


0 8900 


1 <;aoo 

I . JUUU 


1 1 aaa 

1 .1UUU 


A /1QAA 

U.48UU 


476 


0 9100 


0 9000 


0 1 600 


O 1 7AA 

U.l /uu 


a no 1 a 

U.UJ1U 


477 




0 9600 
U.Z.OUU 


0 itaa 
U.J /uu 


U.l /UU 


A AIOA 

U.UJoU 


478 


1 1000 

1 .D\J\J\J 










470 


1 7000 










480 


9 0000 










481 
to 1 


0 0181 

V.7JO 1 


0 0601 


0 41 81 


u. i j 


A A1Q1 


48? 


0 1664 

v. I UU*t 


0 1 595 


0 SQ7A 


001 3G 
u.zi jy 


u.uojz 


481 


1 1905 


0 1515 


1 £7A4 


U. /j 13 


a 1 /:qa 

u.ioyu 


484 


0 1 867 


0 1155 


0 1697 


O 1 OI 7 

u.iyi / 


A A/tAQ 
U.U4U6 


485 


0 9190 


0 1119 


0 6005 


0 9414 
U.Z41*+ 


A £/170 
U.04 /Z 


486 


1 0108 


0 4670 


0 0900 


0 91 76 


A A878 
U.U0Z0 


487 


0 6921 


0 2100 


0 7981 


0 1770 

U. X / /U 


A 076Q 
U.U /Do 


488 


2 2450 


0 4940 


1 0787 


0 4460 


O 194^ 
U. IZhj 


489 










1 5000 


490 


0.3495 


0.0797 


0.7527 


0.0867 


0.0492 


491 


0.2599 


0.1793 


0.4360 


0.1510 


0.0444 


492 


0.1245 


0.1633 


0.6000 


0.1450 


0.0860 


493 


0.0250 


0.0120 


0.0505 


0.0145 


0.0087 


494 


0.2300 


0.1267 


0.4400 


0.1020 


0.0720 


495 


0.5700 


0.1467 


0.6500 


0.2150 


0.1075 


496 


0.2800 


0.0310 


0.0895 


0.0240 


0.0175 


497 


0.4800 


0.0800 


0.1600 


0.0465 


0.0555 
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Table 4 (cont'd) 


Jbxample 


cdk4/D 


cdk2/E 


cdk2/A 


cdkl/B 


cdk5-m 




ic 5 o m 


IC 50 uM 


IC 50 \iM 


IC 50 ^iM 


IC50 uls 


498 


0.1700 


0.0470 


0 2000 


0 A4Q^ 


a a/cqa 
U.U00U 


499 


0.1925 


0.0463 


0.1150 


0 0460 


U.U1ZJ 


500 


0.0980 


0.0740 


0.3400 


0 1 1 00 
v/.l 1 uu 


A A1/CA 

u.uiou 


501 




0.2400 


0.7600 


0 9800 


u.UolU 


502 


0.3500 


0.0680 


0 3600 


0 1 000 


n A0 1 A 


503 


0.1700 


0.0360 


1550000 15 SO 


0 0700 

U.U /7U 


A A1 OA 


504 


0.2100 


0.3800 




0 ^900 


A 

U.J/UU 


505 


0.0340 


0.0670 


0 2200 

\J %X-i£^ \J\J 


0 A73A 

u.u / ju 


A A1 /I A 


506 


0.0360 


0.0930 


0 4000 


0 1 1 aa 

U.l IUU 


A A>1 A f\ 

0.0440 


507 


0.1500 


0.3100 


1 3000 


0 i^aa 


A (\CAf\ 

U.Uo4U 


508 


0.1400 


0.2800 


2 1000 


A 93aa 

U.ZouU 


0.0700 


509 


0.0980 


0.0640 


0 2400 


0 iqaa 


A AO/CA 


510 


0.2700 


0.2100 


0 3100 


0 1 £AA 
U.l 5UU 


A 1 OAA 

0.1200 


511 


0.2200 


0.1600 


0 ?900 

\J m~*-S \J\J 


n izlaa 

U. 1H-UU 


A ACAA 


512 


2.2000 


0.0560 


0:1200 


0 0^00 


A AOOA 


513 


0.8300 


0.3300 


0 6300 


0 1600 


A 1 1 AA 
U.l IUU 


514 


0.2500 


3.1000 




7 nooo 


1 1 AAA 
1.1UUU 


515 


0.2000 


0.2300 ' 


0 6700 


0 4R00 


A A71 A 
U.U/iU 


516 


0.0280 


0.0950 


0 2800 


0 0690 
u.uozu 


A AO OA 


517 


0.1300 


0.0290 


0 0560 


0 0690 


A A1 OA 

U.UloU 


518 


0.3645 


0.0530 


0.0575 


0 0^1 S 


A A1 HZ 
U.U1 O 


519 


0.1500 


0.1400 


0.3100 


0 0470 


A AOOA 


520 


0.1200 


0.0410 


0.0860 


0 0510 


A AAOQ 


521 


0.0670 


0.0980 


0 2200 


0 A67A 
U.UO /U 


A A/IOA 

U.U42U 


522 


0.3600 


0.3200 


1.6000 


1.1000 


0.3000 


523 


0.3900 


0.0460 


0.1600 


0.0930 


0.0280 


524 


2.0000 


0.4500 


0.6500 


0.6200 


0.2900 


525 


1.2000 


0.1100 


0.2900 


0.0990 


0.0270 


526 


0.0850 


0.2000 


0.1600 


0.1400 


0.0880 
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Table 4 (cont'd) 

Example cdk4/D cdk2/E cdk2/A cdkl/B cdk5-HTS 
IC 50 |aM IC 50 nM IC 5 onM IC50 (J-M IC 50 nM 

127 " 



528 


0.0127 


0.0465 


0.0740 


0 0345 


0 0^63 


529 


0.0310 


0.0240 


0.0355 


0 0825 


0 0190 


530 


1.7000 


0.1800 


0 2500 

\J \J\J 


0 2700 


0 0QQ0 
v. \jyy\j 


531 


0.0510 


0.1000 


0 0740 


0 1700 


0 0^00 


532 


1.5000 


0.6300 


0 7800 


0 51 00 
x \J\J 


0 91 00 


533 


0.1500 


0 1400 


0 1100 

vJJVV 


0 9S00 


0 0660 


534 


0.3400 


0 0810 


0 1400 


0 1Q00 


0 04^0 


535 


0.0635 


0 0887 


0 2700 


0 14^0 


0 0740 


536 


0 0250 


0 0140 

\Jm\J X TV/ 


o on s 


0 01 R<\ 


0 01 07 


537 


0 0420 


0 0085 


0 09^ 


0 040 ^ 


0 01 11 


538 


0.3380 


0 0727 


0 1900 


0 49S0 


0 14^0 


539 


0.0235 


0 0143 


0 0115 


0 09 RO 


0 091^ 


540 


0 7100 


0 0617 


0 1700 

V/. 1 / \J\J 


0 1100 
yj.D luu 


0 9000 


541 


0.1100 


0.0223 


0 0415 


0 0595 


0 011s 


542 


0.0095 


0.0350 


0 0750 


0 0850 


0 0077 


543 


0.2800 


0.5000 


1 7000 


0 5500 

\J.+S+J \J\J 


0 9100 


544 


0.1200 


0 0820 


0 3500 


0 0850 


0 0910 


545 


0.0550 


0.1400 


0 3100 


0 1800 


0 0950 


546 


1.3950 


0.4150 


1.3450 


0.5550 


0 0640 


^47 
OH/ 




OA 1UU 


u.syoo 


0.3000 


0.0660 


548 


0.1800 


0.1800 


0.2000 


0.2900 


0.0990 


549 


0.0700 


0.2900 


0.1900 


0.2000 


0.0590 


550 


0.3100 


0.1100 


0.2000 


0.5100 


0.1900 


551 


0.2900 


0.0160 


0.0140 


0.0360 


0.0550 


552 


0.1800 


0.1500 


0.2100 


0.0480 


0.0540 


553 


0.0990 






2.5000 




554 


0.2300 


0.1515 


0.1480 


0.1695 


0.0320 


555 


0.0690 


0.0990 


0.1600 


0.2200 . 


0.0600 
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Table 4 (cont'd) 


example 


cdk4/D 




cdk2/A 


cdkl/B 


cdk5-H7 




IC 50 \M 


IC50HM 


IC 50 


IC50 nM 


IC50 fifc 


556 


0.0190 


0.0400 


0.0160 


0.0300 


0.0090 


557 


0.1200 




0.1300 


0.0730 


0.0960 


558 


0.0300 


0.2800 


0.3400 


0.5100 


0 2200 


559 


0.2700 


0.0910 


0.0870 


0.0820 


0.0940 


560 


0.9100 


0.3700 


0.2200 


0.4500 


O.4900 


561 


0.4800 


0.1500 


0.2200 


0.3500 


0 4400 


562 


0.1600 


0.1400 


0.0560 


0.0470 


0 0500 


563 


0.0870 


0.1027 


0.3200 


0.1560 


0 0865 

V.vOvJ 


564 


0.5050 


0.0500 


0.1175 


0.0945 


0 05?o 


565 


0.3850 


0.1933 


0.5100 


0.3650 


0 2900 


566 


0.8550 


0.1867 


0.6150 


0.4450 


0 9550 


567 


0.1450 


0.0163 


0.0545 


0.0760 


0 0315 


568 


0.9200 


0.0430 


0.1025 


0.1010 


0 1020 


569 


3.5000 


0.2600 


1.6000 


0.5600 


0 3100 

V.J x \J\J 


570 


0.6800 


0.0630 


0.4300 


0.1700 


0 0500 


571 


0.0650 


0.0051 


0.0150 


0.0290 


0 0088 


572 


0.1200 


0.0840 


0.5300 


0.4300 


0.1900 


573 


0.1900 


0.1800 


0.8200 


0.2600 


0 1000 

V. X W V 


574 


0.0800 


0.2700 


0.5200 


0 ?900 


U. l*tvU 


575 


0.5400 


0.2800 


0.3300 


0.3300 


0 2300 

\J J V V 


576 


0.4200 


0.4600 


0.4900 


0.6500 


0.4100 


577 


0.2300 


0.1100 


0.1200 


0.1200 


0.0920 


578 


0.1400 


0.1700 


0.1900 


0.3100 


0.1100 


579 


2.8000 


2.9000 


3.9000 






580 


0.5500 


0.1300 


0.2700 


0.0790 


0.1300 


581 


0.4200 






1.6000 




582 


0.6600 


0.2500 


0.4400 


0.2800 


0.1900 


583 


1.3000 


0.2000 


0.2600 


0.3550 


0.1050 


584 


0.0980 


0.1000 


0.1400 


0.1700 


0.0390 
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Table 4 (cont'd) 



Example 


cdk4/D 


cdk2/E 


cdk2/A 


cdkl/B 


cdk5-HTS 




IC 50 MM 


IC50 \M 


IC 50V M 


IC 50 MM 


IC 50 mm 


585 


0.2100 


0.3200 


0.1800 


0.3400 


0.4500 


586 


0.4900 


0.2000 


0.1700 


0.1200 


0.1700 


\j i 


0.2000 


0,0810 


0.4400 


0.3600 


0.1600 


588 


2.6000 


0.1000 


0.6700 


0.7100 


0.2600 


589 




0.1900 


0.7100 


1.3000 


0.5700 


590 


0.4600 




0.3200 


0.6500 


0.1600 


591 


0.2100 


1.8000 




3.9000 


0.1400 


592 


0.2000 


0.0710 


0.3100 


0.4300 


0.2300 


593 


0.9050 


1.3667 


2.7000 


0.9600 


0.6950 


594 




1.6667 




1.9000 


0.5550 


595 


2.0000 


0.5100 


1.4500 


1.9950 


0.1550 


596 




1.3000 




1.8550 


0.7200 


597 


2.0000 


0.3167 


1.0050 


0.4350 


0.2500 


598 




0.5233 


0.9700 


0.4550 


0.5250 


599 




1.7000 




2.3500 


0.7850 


600 


1.7750 


0.9700 


1.6000 


0.9050 


0.1235 


601 


1.4500 


1.1967 


2.8500 


1.6500 


0.4000 


602 


1.3000 






1.8000 


0.1800 


603 










1.2000 


604 


3.2000 








2.0000 - 


605 












606 


3.8000 






3.5000 


1.8000 


• 607 


1.4000 








0.6100 


608 












609 










3.2000 


610 












611 










3.3000 


612 












613 


0.4150 


0.0363 


0.1525 


0.1010 


0.0630 



WO 01/55148 



PCT/US00/32572 



-197- 



Table 4 (cont'd) 


example 


cdk4/D 


cdk2/H 


cdk2/A 


cdkl/B 


cdk5-HTS 




IC50 uM 








IC50 jiM 


614 


1.3500 


0.9167 


? noon 


1 A O AA 


0.6150 


615 


3.0000 


1.5333 


3 6000 


7 7£aa 


1.1400 


616 




3.8000 






2.2000 


617 




2.9000 




1.7000 


0.5950 


618 












619 










1.7000 


620 










0.4200 


621 


0.2300 


0.4000 


0.9250 


0.5400 


0.2500 



The invention compounds can be formulated in conventional manners to 
provide convenient dosage forms for delivery to mammals by various routes, 
including oral, parenteral (ie, subcutaneous, intravenous, and intramuscular), 
transdermal, eg, slow release skin patch or cream, as well as by slow release 
delivery devices such as osmotic pumps, suppositories, and buccal seals. The 
following examples further illustrate how the compounds are readily formulated. 

EXAMPLE 625 

50 mg Tablet Formulation 

Per " 

Tablet 

0!050g 2-phenylamino-8-(l -ethylpropyl)-8H 

pyrido[2,3-d]pyrimidin-7 -one 
0.080 g Lactose 

0.010 g cornstarch (for mix) 

0.008 g cornstarch (for paste) 

0.148 g 

0.002 g magnesium stearate (1%) 
0.150 g 



Per 10,000 
Tablets 
500 g 

800 g 
100 g 
80 g 
1480 g 
20 g 
1500 g 
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The pyrido pyrimidine, lactose, and cornstarch (for mix) are blended to 
uniformity. The cornstarch (for paste) is suspended in 600 mL of water and heated 
with stirring to form a paste. This paste is used to granulate the mixed powders. 
The wet granules are passed through a No. 8 hand screen and dried at 80°C. The 
dry granules are then passed through a No. 16 screen. The mixture is lubricated 
with 1% magnesium stearate and compressed into tablets in a conventional 
tableting machine. The tablets are useful for treating neurodegenerative diseases, 
especially Alzheimer's disease. 

EXAMPLE 626 



Preparation of Oral Suspension 

Ingredient ^ ~ ~~ ~~ Amount . 

8-Ethyl-2-(3 5 4-dimethoxyphenylamino)-8H- 500 mg 
pyrido [2,3-d]pyrimidin-7-one 

Sorbitol solution (70% N.F.) 40 mL 

Sodium benzoate 1 50 mg 

Saccharin 10 mg 

Cherry flavor 50 mg 

Distilled water qs 1 00 mL 



The sorbitol solution is added to 40 mL of distilled water, and the pyrido 
pyrimidine is suspended therein. The saccharin, sodium benzoate, and flavoring 
are added and dissolved. The volume is adjusted to 100 mL with distilled water. 
Each milliliter of syrup contains 5 mg of invention compound. The formulation is 
ideal for treating neurodegenerative diseases, especially ALS. 

EXAMPLE 627 

Preparation of Parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20.0 g of 8-methyl-2-phenylamino-8H-pyrido[2,3-d]- 
pyrimidin-7-one with stirring. After suspension is complete, the pH is adjusted 
to 5.5 with hydrochloric acid, and the volume is made up to 1000 mL with water 
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for injection. The formulation is sterilized, filled into 5.0 mL ampoules, each 
containing 2.0 mL (representing 40 mg of invention compound) and sealed under 
nitrogen. 

EXAMPLE 628 

Suppositories 

A mixture of 400 mg of 8-ethyl-2-(4-fluoro-phenylamino)-8H- 
pyrido[2,3-d]pyrinndin-7-one, and 600 mg of theobroma oil is stirred at 60°C to 
uniformity. The mixture is cooled and allowed to harden in a tapered mold to 
provide a 1 g suppository. 

EXAMPLE 629 

Slow Release Formulation 

Five hundred milligrams of 8-(isopropyl)-2-(3-nitro-phenylamino)-8H- 
pyrido[2,3-dJpyrimidin-7-one is converted to a hydrochloride salt and placed into 
an Oros osmotic pump for controlled release for treatment of Huntington's 
disease. 



EXAMPLE 630 

Skin Patch Formulation 

Fifty milligrams of 8-isopropyl-2-(4-hydroxyphenylamino)-8H- 
pyrido[2,3-d]pyrinndin-7-one is admixed with 50 mg of propylene glycol 
monolaurate in a polydimethylsiloxane adhesive. The mixture is layered onto an 
elastic film made with an adhesive formulation of polybutene, polyisobutylene, 
and propylene glycol monolaurate. The layers are placed between 2 layers of 
polyurethane film. A release liner is attached to the adhesive surface, and is 
removed prior to application to a skin surface. The propylene glycol monolaurate 
serves as a permeation-enhancing agent. This controlled release patch formulation 
is ideal for treating elderly patients suffering from neurodegenerative diseases 
such as Alzheimer's disease and Parkinson's disease. 
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CLAIMS 

What is claimed is: 

1. A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a cyclin-dependent kinase inhibitor. 

2. The method according to Claim 1 wherein the cyclin-dependent kinase 
inhibitor inhibits cdk5 more than any other cyclin-dependent kinase 
enzyme. 

3 . A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a cyclin-dependent kinase inhibitor which is a compound of 
Formula I 




or a pharmaceutical^ acceptable salt thereof, wherein: 
the dotted line represents an optional double bond; 
W is NH, S, SO, or S0 2 ; 

Xis either O or NH; 

R 1 andR 2 are independently selected from the group consisting of H, 

(CH2) n Ar, (CH 2 ) n heteroaryl ? (CH2) n heterocyclyl, Ci-Ck) alkyl, 
c 3" c 10 cycloalkyl, C2-C10 alkenyl, and C2-C10 alkynyl, 
wherein n is 0, 1 5 2, or 3, and the (CH2) n Ar 5 (CH 2 ) n heteroaryl, 
alkyl, cycloalkyl, alkenyl, and alkynyl groups are optionally 
substituted by up to 5 groups selected from NR 4 R 5 , N(0)R 4 R 5 , 
NR 4 R 5 R 6 Y, phenyl, substituted phenyl, hydroxy, alkoxy, 
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phenoxy, thiol, thioalkyl, halo, COR 4 , C0 2 R 4 , CONR 4 R5, 

S0 2 NR4r5, S0 3 R 4 , P0 3 R 4 , aldehyde, nitrile, nitro, 

heteroaryloxy, T(CH 2 ) m QR 4 , C(0)T(CH 2 ) m QR 4 , 

NHC(0)T(CH 2 ) m QR 4 , or T(CH 2 ) m C0 2 R 4 wherein m is 1-6, T 

5 is O, S, NR 4 , N(0)R 4 , NR 4 R6y, or CR 4 R5, and Q is 0, S, NR5, 

N(0)R 5 ,orNR5 R 6 Y; 
R 3 is H or alkyl; 

R 4 and R 5 are independently selected from the group consisting of 
hydrogen, C1-C6 alkyl, substituted alkyl, C 2 -C 6 alkenyl, 

1 0 C 2"C6 alkynyl, (CH 2 ) n Ar, C 3 -C 10 cycloalkyl, heterocyclyl, and 

heteroaryl, or R 4 and R5 together with the nitrogen to which they 
are attached optionally form a ring having 3 to 7 carbon atoms and 
said ring optionally contains 1, 2, or 3 heteroatoms selected from 
the group consisting of nitrogen, substituted nitrogen, oxygen, and 

15 sulfur; 

R 6 is alkyl; 

R 8 and R9 independently are H, Ci-C 3 alkyl, NR 4 R5, N(0)R 4 r5, 
NR 4 r5r6y, hydroxy, alkoxy, thiol, thioalkyl, halo, COR 4 , C0 2 R 4 , 
CONR 4 R5, S0 2 NR 4 R5 S 0 3 R 4 P0 3 R 4 , CHO, CN, or N0 2 ; and 
20 Y is a halo counter-ion. 

4. The method according to Claim 3 wherein the compound administered has 
Formula I wherein W is NH and R 8 and R9 both are hydrogen. 

5. The method according to Claim 4 wherein the compound administered has 
Formula I wherein a double bond exists between C5 and Cg, and X is O. 

15 6 - The method according to Claim 5 wherein the compound administered has 
Formula I wherein R 1 is phenyl or substituted phenyl. 
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7. The method according to Claim 6 wherein the compound administered has 
Formula I wherein R 2 is an alkyl, substituted alkyl, or cycloalkyl 
unsubstituted or substituted. 

8. The method according to Claim 7 whereas the compound administered is 
5 selected from: 

8-Ethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin-7-one; 
S-Benzyl^-phenylamino-SH-pyridoP^-djpyrimidin^-one; 

7- Oxo-2-phenylamino-7H-pyrido ^ 
methyl ester; 

1 0 8-Methoxymethyl-2-phenylamino-8H-pyrido [2,3-d]pyrimidin- 

7-one; 

8- (3-Benzyloxypropyl)-2-phenylamino-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Oxiranylmethyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 

15 7-one; 

8-Butyl"2-phenylamino-8H-pyrido[2 5 3-d]pyriinidin--7-one; 
2-Phenylamino-8-propyl-8H-pyrido[23-d]pyrimidin-7-one; 
8-Isobutyl-2-phenylamino-8H-pyrido[2 ? 3-d]pyrimidin-7-one; 
8-Isopropyl-2-phenylamino-8H-pyrido[2,3-d]pyrimidm-7-one; 
20 2-.(Biphenyl-4-ylamino)-8-ethyl-8H-pyrido[23-d]pyrimidin-7-one; 

8-E%l-2-(pyridin^-ylamino)-8H-pyrido[23-d]pyrimidin-7-one 
8-Ethyl-2-(4-methoxyphenylamino)-8H-pyrido[2 5 3-d]pyrimidin- 

7-one; 

2-[4-(2-Diethylaminoethoxy)-phenylamino]-8-ethyl-8H- 
25 pyrido[2,3-d]pyrimidin-7-one; 

8-Ethyl-2-[4-(4-me%lpiperazin-l-yl)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin- 7-one; 

8-Ethyl-2-[3-( 1 , 1 ,2 ? 2-tetrafluoroethoxy)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
30 8-Ethyl-2-(4-hydroxyphenylamino)-8H-pyrido[2 ? 3-d]pyrimidin- 
7-one; 
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2-Benzyloxyphenylamino-8-ethyl-8H-pyrido[23-d]pyrimidiii- 

7-one; 

8-Ethyl-2-[4-(2-methoxyethoxy)phenylamino]-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-(4-MethoxybenzyI)-2-phenylamino-8H-pyrido[23-d]pyrimidin- 

7-one; 

2-[4-(2-Die%laminoethoxy)-phenylamino]-8-isopropyl-8H- 
py rido [2 , 3 -d]pyrimidin-7-one; 

8-Isopropyl-2-[4-(4-methylpiperazin-l-yl)-phenylamino]-8H- 
pyrido [2, 3 -d]pyrimidin-7-one; 

8-Methyl-2-phenylamino-8H-pyrido[23-d]pyrimidin-7-one; 

2-Ainino-8-me%l-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-Benzylamino-8-methyl-8H-pyrido[2 3 3-d]pyrimidin-7-one; 

2-Butylamino-8-methyl-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-E%lamino-8-me%l-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Methyl-2-(2-pyridin-2-yl-ethylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

2-Isopropylamino-8-methy]-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-(l-E%lpropyl)-2-phenylamino-8H-pyrido[2 5 3-d]pyrimidin- 

7-one; 

8-Isopentyl-2-methanesulfanyl-8H-pyrido[2 5 3-d]pyrimidin-7-one; 
8Kl-E%lpropyl)-2-methanesulfinyl-8H-pyiido[2,3-dJpyrimidin- 

7-one; 

8-(l-EthyIpropyl)-2-[4-(4-methyIpiperazin-l-yI)-phenyIamino]- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Diethylamino-phenylamino)-8-ethyl-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-E%l-2-(4-morpholin-4-yI-phenylainino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

6-Me%l-2-me%lsulfanyl-8H-pyrido[2,3-d]pyrimidin-7-one; 
8-Ethy]-6-methyl-2-methylsulfanyl-8H-pyrido[2,3-d]pyrimidin- 

7-one; 
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8-Etliyl-2-methanesulfmyl-6-me&^ 

7-one; 

8-Ethyl-6-methyl-2-phenylaminQ-8H-pyrido[2 ? 3-d]pyrimidin^ 

7-one; 

8-Ethyl-6-methyl-2-[4-(4-methyl-piperazin- 1 -yl)-phenylamino-8H- 
pyrido[2 5 3 -d]pyrimidin-7-one; 

8-Sec-butyl-2-phenylamino-8H-pyrido[2,3-d]pyriinidin-7-one; 
8-(2-Methoxyethyl)-2-phenylamino-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-(3-Phenoxypropyl)-2-phenylamino-8H-pyrido[2^-d]pyrimidin- 

7-one; 

8-Ethyl-2-(4-fluorophenylamino)-8H-pyrido[2 ? 3-d]pyrimidin- 

7-one; 

8-Ethyl-2-(3-fluorophenylamino)-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

8-Ethyl-2-(3-fluoro-4-methoxyphenylainino)-8H-pyrido[2,3--d]- 
pyrimidin-7-one; 

8-Ethyl-2-(3-fluoro-2-methoxyphenylamino)-8H-pyrido[2,3"d]- 
pyriinidin-7-one; 

8-Ethyl-2-(2-methoxyphenylam^ 

7-one; 

2-(4-Dimethylamino-phenylaniino)-8-ethyl-8H-pyrido[2 ? 3-d]- 
pyrimidin-7-one; 

2-Phenylamino-8-phenyl-8H-pyrido[2,3-d]pyriinidin-7-one; 

2-(4-Hydroxy-phenylamino)-8-isopropyl-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-Isopropyl-2-(4-methoxy-phenylamino)-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

8-Ethyl-2-(4-pyrroM-yl-phenylamino)-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

2-[4-(4-Methyl-piperazin- 1 -yl)-phenylamino]-8-phenyl-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 
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8-(3-Benzyloxy-propyl)-2-[4-(4-methyI-piperazin- 1 -yl)- 
phenylamino]-8H-pyrido[23-d]pyrimidin-7-one; 

8-(3-Benzyloxy-propyl)-2-[4-(2-diethylamino-ethoxy)- 
phenylamino]-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-(3-Benzyloxy-propyl)-2-(4-dimethylamino-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Benzyloxy-ethyl)-2-[4-(2-diethylamino-ethoxy)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Isopropyl-2-[4-(2-morpholin-4-yl-ethoxy)-phenylamino]-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(2-Ben2y1oxT-ethyi)-2-[4-(4-methyi-piperazin-i-yl)- 
phenylamino]-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(2-Diethylamino-ethoxy)-phenylamino]-8-[3-(tetrahydro- 
pyran-2-yloxy)-propyl]-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Piperidin- 1 -yl-phenylamino)-8-[3-(tetrahydro-pyran-2-yloxy)- 
propyl]-8H-pyrido[2,3 -d]pyrimidin-7-one; 

8-Cyclohexylmethyl-2-phenylamino-8H-pyrido[2 5 3-d]pyrimidin- 

7-one; 

8-Cyclohexylmethyl-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Benzyloxy-propyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(3-Hydroxy-propyl)-2-(4-piperidin-l-yl-phenylamino)-8H- 
pyrido[2,3-d]pyriiiiidin-7-onedihydrochloride; 

8-(2,2-Dimethyl-2-(tetrahydro-pyran-2-yloxy)propyl]- 

2-(4-piperidin-l-yI-phenylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-E%I-2-[4-(pyridin-3-yloxy)-phenylamino]-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

2-[4-(lH-Benzoiinidazol-2-yl)-phenylamino]-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-[4-(Benzyloxy-phenylamino]-8-ethyl-8H-pyrido[2,3-dJ- 
pyrimidin-7-one; 
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N-{2-[4K8-Ethyl-7-oxo-7,8-d^ 
2-ylamino)-phenyl] -2 -hydroxy- 1 -hydroxymethy 1-ethyl } -acetamide; 

8-E%l-2-[4-(4-me%l-piperidine-l-carbor)yl)-phenylamino]-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

3-(8-Ethyl-7-oxo-7 5 8-dihydro-pyrido[2 5 3-d]pyrimidin-2-ylamino)- 
benzamide; 

2-(3 3 4-Dimethoxy-phenylamino]-8-ethyl-8H-pyrido[2 5 3-d]- 
pyrimidin-7-one; 

8-Ethyl-2-(4-hydroxy-3-methoxy-phenylamino]-8H-pyrido[2,3-d]- 
pyrimidin-7-one; 

2-[4-(2 ? 3-Dihydroxy-propoxy)-phenylamino]-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2- [4<2-Diethylamino-ethylamino)-phenylamino]-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-[4-[2-[4-[(8-Ethyl-7 3 8-dmydro-7-oxopyrido[2 ? 3-d]pyrimidin- 
2-yl)amino]phenoxy]ethoxy]phenyl]propanediimidamide; 

243-(lH-Benzoimidazol-2-yl)-phenylaiiiino]-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

3- (8-Ethyl-7-oxo-7,8-dihydro-pyrido[2 5 3-d3pyrimidin-2-ylamino)- 
N,N-dimethyl-benzamide; and 

8-Ethyl-6-methyl-2-{4-[4-(3-morpholin-4-yl-propyl)-piperidin- 
l-yl]-phenylamino}-8H-pyrido[2 ? 3-d]pyrimidin-7-one. 

A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a cyclin-dependent kinase inhibitor, wherein the 
neurodegenerative disease is Alzheimer's disease. 

A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a cyclin-dependent kinase inhibitor, wherein the 
neurodegenerative disease is Huntington's disease. 
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11. A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a cyclin-dependent kinase inhibitor, wherein the 
neurodegenerative disease is Parkinson's disease. 

1 2. A compound selected from: 

8-Me%l-2-phenylanimo-8H-pyrido[23-d]pyriniidin-7-one; 
8-E%l-2-(lH-mdazol-5-ylammo)-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

[4-(8-Emyl-7-oxo-7,8-dmydro-pyrido[2,3-d]pyrimidm-2-ylamino)- 
phenyfj-carbamic acid tert-butyl ester; 

8-Ethyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Chloro-4-hydroxy-phenylamino)-8-ethyl-8H- 
pyrido[23-d]pyrimidin-7-one; 

2-(3,5-Dichloro-4-hydroxy-phenylamino)-8-ethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-E%l-2-(3,4,5-trimethoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Ethyl-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Ethyl-2-(4-fluoro-3-methyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

4-(8-E%l-7-oxo-7,8-o^ycho-pyrido[2,3-d]pyrinu^m-2-ylarnmo)- 
benzenesulfonamide; 

2-(3-Hydroxy-4-methoxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Emyl-2-(2-fluoro-5-mtro-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

4-(8-E%l-7-oxo-7,8-dmy<fro-pyrido[2,3-d]pyrimidm-2-ylarrmio)- 
phthalonitrile; 
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-208- 

N-[2-Cyano-5-(8-e%l-7-oxo-7 3 8-dihydro-pyrido[2 3 3-d]pyrimidin- 
2-ylamino)-phenyl]-acetamide; 

8-Ethyl-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H« 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 3 4-Difluoro-phenylamino)^ 

7-one; 

8-Ethyl-2-(2-fluoro-5-trifluorometiiyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 5 5-Difluoro-phenylaimn^ 

7-one; 

4-(8-Ethyl-7-oxo-7,8-dihydxo~pyrido[2^ 
benzonitrile; 

8-Ethyl-2-(3-trifluorome1hyl-phenylainino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(3-Bromo-4-trifluoromethoxy-phenylamino)-8-ethyl-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

N-[5-(8-E%l-7-oxo-7 5 8-dihydro-pyrido[2 3 3-d]pyrimidin- 
2-ylamino)-2-methyl-phenyl]-methanesulfonamide; 

N42-Cyano-4-(8-ethyl-7-oxo-7^^ 
2-ylamino)-phenyl]-acetamdde; 

2-Phenylamino-8-propyl-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Chloro-4-methoxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(2-Fluoro-5-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido [2 3 3 ~d]pyrimidin-7-one; 

2-(4-CUoro-3-trifluorome1hyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Propyl-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(4-Bromo-3-trifluoromethyl-phenylamino)-8-propyl-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(3 5 5-Bis-trifluorome%l-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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-209- 

2-(3-Iodo^phenylamino)-8-propyl-8H-pyrido[2 J 3-d]pyri^ 

7-one; 

4-(7-Oxo-8-propyl-7 5 8-dihydro-pyrido[2 3 3-d]pyrimidin- 
2-ylairuno)-benzenesulfonaniide; 

2-(3 5 4-Dime%l-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(2-FIuoro-4-nitro-phenylamino)-8-propyl-8H- 
pyrido[23"d]pyrimidin-7-one; 

2-(2 ? 4-Difluoro-phenylamino)-8-propyl-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

4-(7-Oxo-8-propyi-7 3 8-dihydro-pyrido[2 ? 3-d]pyrimidin- 
2-ylairdno)-beii2onitrile; 

2-(lH-Indol-5-ylamino>8-propyl-8H-pyrido[2 9 3 

7-one; 

2^1H-Indazol-5-ylamino)^ 

7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

[4-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2 ? 3-d]pyrimidin- 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester; 

2-(3-Chloro-4-hydroxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 5 5-Dichloro-4-hydroxy-phenylamino)-8-propyl-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

2-(4-Methoxy-phenylamino)-8-propyl-8H-pyrido[2 > 3-d]p^^ 

7-one; 

2-(3-Nitro-phenylamino)-8-propyl-8H-pyrido[2,3-d]pyrimid^ 

7-one; 

2-(3,4-Dimethoxy-phenylamino)-8-propyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2<4-Fluoro-phenylamino>8-propyl-8H-pyrido[2,3 

7-one; 



-210- 

2-(2-Fluoro-5-nitro-phenylamino)-8Tpropyl-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-Propyl-2-(3 ? 4,5-trimethoxy-phenylamino)-8H^ 
pyrido [2,3 -d]pyrimidin-7-one; 

2-(4-Fluoro-3-tiifluoromethyl-phenylainino)-8-propyl--8H- 
pyrido[2,3-d]pyriinidin-7-one; 

2-(3-Hydroxy-4-methoxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Fluoro-3-methyl-phenylamino)-8-propyi-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Fluoro-4-methoxy-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

4-(7-Oxo-8-propyl-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-phthalonitrile; 

N-[2-Cyano-5-(7-oxo-8-propyl-7,8-dihydro- 
pyrido[2 5 3-d]pyrimidin-2-ylamino)-phenyl]-acetamid 

2-(4-Bromo-3-chloro-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Methoxy-5-trifluoromethyl-phenylamino)-8-propyl~8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 ,4-Difluoro-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-CWoro-44odo-phenylamino)-8-propyl--8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-Methyl-N-[4-(7-oxo-8-propyl-7 5 8-dihydro- 
pyrido[23-d]pyrimidin-2-ylamino)-phenyl]-acetamide; 

2-(3 9 5-Dimethyl--phenylamino)-8-propyl-8H- 
pyrido [2,3 ~d]pyrimidin-7-one; 

2- (3-Chloro-4-methyl-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

3- (7-Oxo-8-propyl-7,8-dihydro-pyrido[2 3 3-d]pyrimidin- 
2-ylamino)-beiizenesulfonamide; 
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-211- 

2-(3 5 5-Difluoro-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3,4-Dichloro-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

5 2-(4-Fluoro-3-nitro-phenylamino)-8-propyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(2 5 3-Dmydro-lH-indol-6-ylamino)-8-propyl-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

N-[3-(7-Oxo-8-propyl-7 5 8-d%dro-pyrido[2 5 3-d]pyrimidin- 
1 0 2-ylamino)-phenyl]-acetamide; 

2-(4-Hydroxy-3-methyI^phenylamino)-8-propyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Hydroxy-3-moipto^^ 

8H-pyrido[2 5 3-d]pyrimidm-7-one; 

15 2 -( 2 ' 3 - D ^ e %l-23-dihydro-lH-indol-5-ylamino)-8^^ 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(23-Dihydro-lH«indol-5-ylamino)-8-propyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2<lH-Indazol-6-yla^ 

20 7-one; 

8-Propyl-2-(3,4 5 5^trifluoro-phenylamino)^8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Bromo-3-me%l-phenylarnino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

25 S-P^Pyi^^-trifluoromethyl.phenylaiiiino)^^ 
pyrido[2,3-d]pyrunidin-7-one; 

8-Propyl-2-(4-trifluoromethoxy-phenylamino)-8H- 
pyrido[2>d]pyriirudin-7-one; 

2-(3-Bromo-4-trmuoromethoxy-phenylamino)-8-propyl-8H- 
50 Pyrido[2,3-d]pyrimidin-7-one; 

8-Butyl-2-phenylamino-8H^ 

8-Butyl-2-(3-cWoro-4-methoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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-212- 

8-Butyl-2-(2 5 4,6-trifluoro-phenylamino)-8H- 
pyrido [2,3 -d]py rimidin-7-one ; 

8-Butyl-2-(2-fluoro-4-nitro--phenyIamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
5 8-ButyI-2-(2 3 4-difluoro-phenylaniino)-8H-pyrido[2 5 3-d]pyrimidiii- 
7-one; 

2-(3-Chloro-4-fluoro-phenylamino)-8-propyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-[4-(8-Butyl-7-oxo-7 > 8-dihydro-pyrido[2 > 3-d]pyrimidin- 
1 0 2-ylamino)-pheny 1] -N-methyl-acetamide; 

4-(8-Butyl-7-oxo-7,8-dihydro-pyrido[2 5 3-d]pyriiiiidin-2-ylamino)- 
benzamide; 

8-Butyl-2-(2-fluoro-54rifluoromethyl-phenylainino)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 
1 5 8-Butyl-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Bromo-3-trifluoromethyl-phenylaniino)-8-butyl-8H- 
pyrido [2 ,3 -d]pyrimidin-7-one; 

8-Bu1yl-2-(3-iodo-phenylamino)-8H-pyrido[2 ? 3'-d]pyrimidin- 

20 7-one; 

2-(3-Fluoro^-methyl-phenylamino)-8-propyl-8H- 
pyrido [2,3 -djpyrimidin- 7-one; 

8-Butyl-2-(3,4-dimethyl-phenylamino)-8H^ 

7-one; 

25 8-Butyl-2-(lH-indol-5-ylamino)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-Butyl-2-(lH-indazol-5-ylamino)-8H-pyrido[2 ? 3-d]pyrimidin- 

7-one; 

2-(l H-Benzotriazol-5 -ylamino)-8-butyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
3 0 [4-(8-Butyl~7-oxo-7,S-dihydro-pyrido [2,3 -d]pyrimidin-2-ylamino)- 

phenyl]-carbamic acid tert-butyl ester; 

8-Butyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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-213- 

S-Butyl-2-(3-chloro-4-hydroxy.phenylaiiiino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Butyl-2-(3,5-dicWoro-4-hydroxy-phenylainino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-Butyl-2-(4-methoxy-phenylamino)-8H-pyrido[^ 

7-one; 

8-ButyI-2-(3 5 4-dimethoxy-phenylamino)>8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-Butyl-2-(4-fluoro-phenyl^^ 

7-one; 

8-Butyl-2<4-cliloro-3-me%i.phenyiamino)-8H- 
pyrido[2 J> 3-d]pyrimidin-7-one; 

8-Butyl-2-(3 5 4 5 5-trimetibioxy-phenylanuno)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Butyl-2-(4-fluoro-3-trifluoromethyl-phenylmiiino)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-Butyl-2<3,5-dicMoro^ 

7-one; 

8-Butyl-2-(4-fluoro-3-methyl-phenylainino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

4<8-Butyl-7^oxo-7 5 8-dihydro-pyrido[23-d]pyriniidin-2-ylainino> 
benzenesulfonamide; 

8-Butyl-2-(3-fluoro-4-methoxy-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

N-[5-(8-Butyl.7-oxo-7,8-dmycko-pyrido[23-d]pyrimidin- 
2-ylamino)-2-cyano-phenyl]-acetamide; 

8-Butyl-2-(3-methoxy-5-trmuorome%l-phenylamino)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-Butyl-2-(3,4-difluoro-phen^ 

7-one; 

8-Butyl-2-(3-chloro-4-iodo-phenylamino)-8H« 
pyrido [2,3-d]pyrimidin-7-one; 
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-214- 

8-Butyl-2-(3,5-dime%^ 

7-one; 

8-Butyl-2-(3-cUoro^-methyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Butyl-2-(4-cUoro-3-trifluoromethyl-phenylamino).8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

3-(8-Butyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin-2-ylam 
benzenesulfonamide; 

8-Butyl-2-(5-oxo-5 5 6J ? 8-tetrahydro-naphthalen-2-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Butyl-2-(3,5-difluoro-phenylainino)-8H-pyrido[2,3-d]pyrimidin- 

7-one; 

N-[5-(8.Butyl-7-oxo-7 5 8-dmydro-pyrido[2^-d]pyrimidia- 
2-ylamino)-2-methyl-phenyl]-methanesulfonamide; 
8-Isopropyl-2-(3-nitro-phenylamino>^ 

7-one; 

2-(4-Fluoro-3-trifluoromethyl-phenylaiiiino)-8-isopropyl-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(4-FIuoro-3 -meihyi-phe^ 
pyrido [2 ? 3 -d]pyrimidin-7-one ; 

2-(lH4ndol-5-ylamino)-8-isopropyl-8H-pyrido[23~d]pyrimidin- 

7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-isopropyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

[4-(8-Isopropyl-7-oxo-7,8-dihydio-pyrido[2 ? 3-d]pyrimidin- 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester; 

2-(3 5 5-DicUoro-4-hydroxy-phenylamino)-8-isopropyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Chloro-4-hydroxy-phenylamino)-8-isopropyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-[4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-phenyl]~acetamide; 
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-215- 

8-Butyl-2-(2-fluoro-5-nitro-phenylamino)-8H- 
pyrido[2 5 3-d]pyriinidin-7-one; 

2-(4-CUoro>3-methyl-phenylamino)-8-isopropyl-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Isopropyl-2<3 5 4 ? 5-trimethoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

4-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrim 
2-ylamino)-benzenesulfonamide; 

2-(3-Chioro-4-fluoro-phenylainino)-8-isopropyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(2-Fluoro-5-nitro-phenylaniino)-8-isopropy]-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-CMoro-3-trifluoromethyl-phenylainino)-8-isopropyl-.8H- 
pyrido[2,3-d]pyrimidin~7-one; 

2-(3-Fluoro^-metlioxy-phenylainino)-8-isopropyl-.8H- 
pyrido[2,3-d]pyrimidin-7-one; 

4-(8-Isopropyl-7-oxo-7 5 8-dihydro-pyrido[2 ? 3-d]pyrimidin- 
2-ylamino)-phthalonitrile; 

N-[2-Cyano-5-(8-isopropyl-7-oxo-7 3 8-dihydro- 
pyrido[23-d]pyrimidin-2-ylamino)-phenyl]-acetamide; 

8-Isopropyl-2-(3-methoxy-54rifl^^ 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(3,4-Difluoro-phenylamino)--8-isopropyl-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

2-(34odo^-me%l-phenylamino)-8-isopropyl-.8H- 
pyrido[2,3«d]pyrinudin-7-one; 

2<2-Fluoro-5-trifluoromethyl-.phenylamino)-8-isopropyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2- (3,5-DicWoro-phenylainino)-8-isopropyl-8H- 
pyrido [2,3-d]pyrimidin-7-one; 

3- (8-Isopropyl-7-oxo-7 5 8^d%dro-pyrido[2 5 3-d]pyrimidin- 
2-ylamino)-benzenesulfonamide; 
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-216- 

8-Isopropyl-2-(5-oxo-5 5 6 ? 7 5 8-tetrahydro-naphthalen-2-ylamino)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

N44-(8-Isopropyl-7-oxO"7 5 8-dihydro-pyrido[2 5 3-d]pyrimidin- 
2-ylamino)-plienyl]-N-methyl-acetairiide; 

5 4-(84sopropyl-7-oxo-7 5 8-dihydro-pyrido[2^-d]pyrimidin- 
2-ylamino)-benzonitrile; 

2-(3 5 4-Dimethyl-phenylamino)-8-isopropyl-8H- 
pyrido [2,3 -djpyrimidin- 7-one; 

2-(4-Hydroxy-3-methyl-phenylainino)-8-isopropyl-8H- 
1 0 pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Hydroxy-3-morpholin-4-ylmethyl-phenylamino)-8-isopropyl- 
8H-pyrido [2,3 -d]pyrimidin-7-one; 

2-(2,3-Dihydro-lH-indol-5-ylamino)-8-isopropyl-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

1 5 2-(lH-Indazol-6-ylamino)-8-isopropyl-8H-pyrido[23-d]pyrirddin- 
7-one; 

N-[5-(8-Isopropyl-7-oxo-7,8-dihydro-pyrido[2> 
2-ylamino)-2-methyl-phenyl]-methanesulfonamide; 
N-[5-(8-Isopropyi-7-oxo-7 5 8-dihy^ 
20 2-ylainino)-2-methyl-phenyl]-acetainide; 

2-(4-Hydroxy-3 5 5-dimethyl-phenylamino)-8-isopropyl-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

2-(4-Bromo-3-methyl-phenylamino)-8-isopropyl-8H- 
pyrido[2 ? 3 -d]pyrimidin-7-one; 
25 8 -Isopropyl-2-(4-trifluoromethy l-phenylamino)-8H- 

pyrido[2,3-d]pyrimidin-7-one; 

8-Isopropyl-2-(4-trifluoromethoxy-phenylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

N-[2-Cyano-4-(8-isopropyl-7-oxo-7 5 8-dihydro- 
3 0 pyrido [2,3 -d]pyrimidin-2-ylamino)-phenyl] -acetamide; 

8-sec-Butyl-2-phenylamino-8H-py^^ 
8-sec-Butyl-2-(lH-indol-5-ylan^ 

7-one; 
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-217- 

8-sec-Butyl-2-(lH-indazol-5-y^^ 

7-one; 

2-( 1 H-Benzotriazol-5-ylamino)-8-sec-butyl-8H- 
pyrido[23-d]pyrimidin-7-one; 

[4^g-sec-Butyl-7^^ 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester; 

8-sec-Butyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

8-sec-Butyl-2-(3-cUoro^-hydroxy-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3-nitjro-p^ 

7-one; 

8-sec-Butyl-2-(3,4-dimethoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl^2-(4-methoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(4-chloro-3-methyl-phenylamino)-8H- 
pyrido[2 5 3 -d]pyrimidin-7-one; 

8-sec-Butyl-2-(3,4 ? 5-trimethoxy-phenylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(4-fluoro-3-trifluoromethyl-phenylamino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(2-fluoro-5-nitro-phenylamino)-8H- 
pyrido[2,3-d]pyrimidia-7-one; 

8-sec-Butyl-2-(3-cWoro-4-fluoro-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3 3 4 5 5-trichIoro-phenylamino)-8H- 
pyrido[2^-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3-fluoro-4-methoxy-phenylamino)-8H- 
pyrido[2 ? 3-d]pyriinidiii-7-one; 

8-sec-Butyl-2-(3-methoxy-5-1rifluorome%l-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 



-218- 

8-sec-Butyl-2-(3-chloro-4-iodo-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3-iodo-4--niethyl-phenylamiiio)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(2-fluoro-5-trifluoromethyl-phenylamino)--8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3-cWoro-4-methyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(4-cUoro-3-trifluorome%l-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

3- (8-sec-Butyl-7-oxo-7 ? 8-dihydro-pyrido[2,3-d]pyrimidin- 
2-ylamino)-benzenesulfonamide; 

S-sec-Butyl^-CS-oxo-S^^^-tetfahycko-naphthalen^-ylamino)^ 
8H-pyrido[2,3-d]pyrimidin-7-one; 

N44-(8-sec-Butyl-7-oxo-7 5 8-dihydro-pyrido[2 ? 3-d]pyrimidin- 
2-ylamino)-phenyl]-N-methyl-acetamide; 

8-sec-Butyl-2-(3 ? 5-difluoro-phenylamino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-Cyciopeniyi-2-(2A6-^ 
pyrido[2,3-d]pyrimidin-7-one; 

4- (8-sec-Butyl-7-oxo-7 s 8-dihydro-pyrido[23-d]pyrimidin- 
2-ylamino)-benzonitrile; 

8-sec»Butyl-2-(4-fluoro-3-nitro-phenylamino)-8H» 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-sec-Butyl"2-(3,4-dimethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-sec-Butyl-2-(3»trifluorome%l-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

2-(3-Bromo-4-methyl-phenylamino)-8-sec-butyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Bromo-3-methyl-phenylamino)-8-sec-butyl-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 
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N-[5~(S-sec-Butyl-7<>xo-7,8-dmy<^ 

2>ylamino)-2-methyl-phenyl]-methanesidfonamide; 

2-(3-CUoro-4-fluoro-phenylamino)-8-(l-ethyl-propyl).8H- 
P)Tido[2 3 3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(3-fluoro-4-me%l-phenyiamino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

2-(2 5 4-Difluoro-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

4-[8-(l-E%l-propyl)-7-oxo-7,8-dft^^ 
2-ylamino]-benzonitrile; 

8-(l-Ethyl-propyl)-2-(3-trifluorometJiyl-ph^ 
pyrido[2 5 3-d]pyriinidin--7-one; 

2-(4-CWoro-34rifluoromethyl-phenyla^ 
8H-pyrido[23-d]pyriniidin-7-one; 

8-(l«Ethyl-propyl)-2<3-trifluoromethyl-phenylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

• 2-(4«Bromo-3-1xifluoromethyl-phenylamiiio)-8-(l -ethyl-propyl)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l"Ethyl-propyl)-2<3-nitro-4-trifluorome%l-phenylamino)-8 
pyrido[23-d]pyrimidtn-7-one; 

8<l-Ethyl-propyl)-2-(3-iodo-phenylamino>8H- 
pyrido[2,3 -d]pyrimidin-7-one; 

2-(3 5 4-Dimethyl-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(lH-indol-5-ylamino)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

8-(l -Ethyl-propyl)-2-(2-oxo-2 ? 3-dihydro- 1 H-benzimidazol- 
5-ylamino)-8H«pyrido[23"d]pyrimidin-7-one; 

{4-[8<l-Ethyl-prop^ 
2-ylamino]-phenyl}-carbamic acid tert-butyl ester; 

8-(l-Ethyl-propyl)«2-(2-fluoro^-hydroxy-phenylamino)-8H- 
pyrido[2 9 3-d]pyrimidin-7-one; 
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2-(3-CUoro-4-hydroxy-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 > 5-Dichloro-4-hydroxy-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(3-nitro-phenylamino)-8H- 
pyrido[2 ? 3 -d]pyrimidin-7-one; 

2-(3 5 4-Dimethoxy-phenylamino)-8-(l-ethyi-propyi)-8K- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Chloro-3-methyl-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(3 5 4,5-trimethoxy-phenylamino)-8H 
pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(4-fluoro-3-trifluoromethyl-phenylamm 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(4-fluoro-3-me%l-phenylamino)-8H- 
pyrido[2 3 3-d]pyrimidin-7-one; 

8-(l-Elhyl-propyl)-2-(2-fluoro-5-iiitro-phenylamino)-8H- 
pyrido [2,3 -d]pyrimidin~7-one; 

8-( 1 ~Ethyl"propyi)-2-(3-fiuoro-4-iuethcxy-phenyIamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-{2-Cyano-5-[8-(l-ethyl-propyl)-7-oxo-7,8-dihydro- 
pyrido[23-d]pyriiiiidin-2-ylamino]-phenyl}-acetamide; • 

2-(4-Bromo-3-chloro-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-(l-Ethyl-propyl)-2-(3-metho^ 
8H-pyrido[2 ? 3-d]pyrimidin-7-one; 

2-(3 ,4-Difluoro-phenylamino)-8-( 1 -ethyl-propyl)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

2-(3 5 5-Difluoro-phenylamino)-8-(l>ethyl-propyl)-8H- 
pyrido[2 5 3-d]pyriniidin-7-one; 

2-(3,4-DicWoro-phenylamino)-8-(l-ethyl-propyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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8-(l-Ethyl-propyl>2-(3-hydroxy.phenylamino>8H- 
pyrido[2 5 3-dJpyrimidin-7-one; 

K'iHHl-Eihyl-propyiyi-oxo^-dihy&o. 
N -f 2 -Chloro-4-[8<l.e%l-p r opyl).7^ xo . 7>8 ^ y(to . 

8-(l-E%l-propyl)-2-(4-trifluoromethoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(9H-Carba Z ol-3-ylamino)-8-(l-ethyl- propy i ) .8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8H-pyndo[2,3-d]pyrimidin-7-one; 

8-(l-Ethyl-p r opyl)-2-(iH-indazol-6-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-{5-[8-(l-Ethyl-propyl)-7-oxo-7,8-dihydro- 

pyrido[2 s 3-d]pyrimidin-2-ylamino]-2-methyl-phenyl}- 
methanesulfonamide; 

6-ylam 1 no)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Amino-3 ; 5-dicUoro- P henyIamino)-8-(l-e%l- propy n 
pyrido[2,3-djpyrimidin-7-one; 

N-{5-[8-(l-EthyI-propyl)-7-oxo-7,8-dihydro- 

pyndo[2,3-d]pynmidin-7-one; 
5 Wl-E%l-p^^^ 

2-ylamino]-2-hydroxy-benzoic acid; 

8-(l-Ethyl-propyl)- 2 -(indan-5-ylamino)-8H- 
pyrido[2 J 3-d]pyrimidin-7-one; 

8-(I-E%l-p r op y i >2 . (4 . frifluorome%1 _ p ^ 

pyrido[2 5 3-d]pyrimidin-7-one; 

2-(4-Bro m o-3.methyl- p henylamiBo)-8-(l-ethyl- P ro P yl)-8H- 
pyndo[2 J 3-d]pyrimidi n . 7 . one . 
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8-Cyclopentyl-2-(lH-indol-5-ylamiiio).8H- 
pyrido[23-d]pyriniidin-7-one; 

8-CyclopentyI-2-(lH-indazol-6-ylamino)--8H- 
pyrido[2,3-d]pyrimidin-7-one; 
5 8-Cyclopentyl-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidin--7-one; 

4-(8-Cyclopentyl-7-oxo-7,8-dihydro-pyrido[2 ? 3-d]pyrimidin- 
2-ylmnino)-benzonitrile; 

8-Cyclopentyl-2-(3 ? 4-dichloro-phenylamino)-8H- 
10 pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopentyl-2-(4-trifluoromethyl-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin«7-one; 

8-Cyclopentyl-2-(4-fluoroO-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
15 [4-(8-Cyclopentyl-7-oxo-7,8-dihydro-pyrido[23-d]pyrimidin- 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester; 

8-Cyclopentyl-2-(lH-indazol-5-ylamino)-8H- 
pyrido [2,3 -d]pyrimidin-7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-cycIopentyl-8H- 
20 pyrido [2 ,3 -d]pyrimidin-7-one; 

8-Cyclopentyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Chloro-4-hydroxy.phenylamino)-8-cyclopentyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
25 8-Cyclopentyl-2-(3 5 5-dichloro-4-hydroxy-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Cyclopentyl-2-(3 5 4-dimethoxy-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

8-Cyclopentyl-2-(3-fluoro-4-me1hoxy-phenylamino)-8H- 
30 pyrido [2,3 -d]pyrimidin-7-one; 

8-Cyclopentyl-2-(3-methoxy-5-trifluoromethyl-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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8-Cyclopentyl-2-(3,5-dimethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidiii-7-one; 

2-(3-Chloro-4-methyl-phenylamino)-8-cyclopentyI-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2- (4-CUoro-3-trifluoromethyl-phenylainino)-8-cyclopentyl-.8H- 
pyrido[2,3-d]pyrimidin-7-one; 

3- (8-Cyclopentyl-7-oxo-7 5 8-dihydro-pyrido[23Ki] P yrinudin- 
2-ylamino)-benzenesulfonamide; 

8-Cyclopentyl-2-(3,5-difluoro-phenylamiiio)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-C^clopentyl-2-(3 > 4^e%l- p henyl am ino).8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopentyl-2-(4-hydroxy-3-moipIioIin-4-ylmethyl- 
phenylamino)-8H-pyrido[2,3-d]pyrimidiB-7-one; 

8-Cyclopentyl-2-(4.hydroxy-3-nitro-phenyla m ino)-8H- 
pyrido[2,3-d]pyriinidin-7-one; 

8 -Cyclopentyl-2^ 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopentyl-2-(2 5 3-dihydro-lH-indol-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cydopentyl-2-(2-oxo-23-dihydro-benzoxazol-5.ylamino).8H- 
pyrido[23-d]pyriitidin-7-one; 

N-[5-(8-Cyclopentyl-7-oxo-7 5 8-dihydro-pyrido[2 5 3-d]pyriim 
2-ylamino)-2-methyl-phenyl]-methanesulfonamide; 

8-Cyclopentyl-2-(3-oxo-3 5 4-dihydro-2H-l 5 4-benzothiazin- 
6-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Amino-3,5-dicMoro- P henylami 1 io)-8-cyclopentyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-tS-CS-Cyclopentyl^-oxo^S-dihydro-pyridop^-^pyrimidin- 
2-ylamino)-2-me%l-phenyl]-acetamide; 

8-Cyclopentyl-2-(4-hyciroxy.3 5 5-dime%l-phenylaimno)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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5-(8-Cyclopentyl-7-oxo-7 5 8-dihydro-pyrido[2,3-d]pyriiriidin- 
2-ylamino)-2-hydroxy-benzoic acid; 

2-(4-Bromo-3-trifluoromethyl-phenylamino)-8-cyclopentyl-8H- 
pyrido[2 > 3-d]pyrimidin-7-one; 
5 2-(4-Bromo-3 -methyl-pheny lamino)-8-cyclopentyl-8H- 

pyrido[2 5 3 -d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2>(lH-indol-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-cyclopropylmethyl-8H- 
10 pyrido[2,3-d]pyrimidin-7-one; 

[4-(8-Cyclopropylmethyl-7-oxo-7 5 8-dihydro- 
pyrido[23-d]pyrimidin-2-ylamino)-phenyl]-carbai^ acid tert-butyl ester; 

8"Cyclopropylmethyl-2-(2-fluoro-4-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
15 2-(3-CMoro-4-hydroxy-phenylaimno)-8-cyclopropylmethyl-8 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(3 5 5-dicWoro^-hydroxy-phenylamino)- 
8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropyimethyi-2-(3^ 
20 pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(4-fluoro-3-trifluoromethyl-phenylam 
8H-pyrido[2,3-d]pyrimidin-7-one; 

4-(8-Cyclopropylmethyl-7-oxo-7 3 8-dihydro- 
pyrido[2^-d]pyriinidiii-2-ylamino)-benzenesulfonamide; 
25 8-Cyclopropylmethyl-2-(2-fluoro-5-nitro-phenylamino)-8H« 
pyrido [2 3 3-d]pyrimidin-7-one; 

2-(3-CUoro-4-iodo-phenylamino)-8-propyl--8H-- 
pyrido [2 5 3-d]pyrimidin-7-one; 

N-[2-Cyano-5-(8-cyclopropylmethyl-7-oxo-7,8-dihydro- 
30 pyrido[23-d]pyrimidin-2-ylamino)-phenyl]-acetarnide; 

8-Cyclopropylmethyl-2-(3 5 5-difluoro-phenylamino)-8H- 
pyrido[23-d]pyriinidin-7-one; 
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8-Cyclopropylmethyl-2-(4-fluoro-3-nitro-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylme%l-2-(2-oxo-23-dihydro-lH-benzi m idazol- 
5-ylanuno)-8H-pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(3-hydroxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

N-[2-Chloro-4-(8-cyclopropyImethyl-7-oxo-7,8-dihydro- 

pyrido[2,3-d]pyrimidin-2-ylamino)-6-fluoro-pheiiyl]-acetainide; 

8-Cyclopropylmethyl-2-(2 5 3-dimethyl-2 ? 3-dihydro-lH-indol- 
5-ylamino)-8H-pyrido[2 J 3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(2 5 3-dihydro-lH-indol-5-y]amino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(9H-Carbazol-3-yIamino)-8-cyclopropylmethyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-CycJopropylmethyl-2-(lH-indazol-6-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(3-oxo-3,4-dihydro-2H-l 5 4-ben Z othiazin- 
6-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one; 

N-[5-(8-Cyclopropylmethyl-7-oxo-7,8-dihydro- 

pyrido[23-d]pyrimidin-2-yiamino)-2-methyl-phenyl]-acetamide; 

8-Cyclopropylme%l-2-(4-hydroxy-3 J 5-dime%l-phenylamino)- 
8H-pyrido[2,3-d]pyrimidin-7 -one: 

8-Cyclopropylmethyl-2-(indan-5-ylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8-Cyclopropylme%l-2-(3,4,5-Mfluoro-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(4-Bromo-3-trifluorom e thyl-phenylamino)-8-cyclopropylmethyl- 
8H-pyrido[2 5 3-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(4-trifluoromethyl-phenylamino)-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Cyclopropylmethyl-2-(4-trifluoromethoxy-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
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N-[5-(8-Cyclopropylmethyl-7-oxo-7 5 8-dihydro- 
pyrido [2,3 -d]pyrimidin-2-ylamino)-2-methy 1-phenyl]- 
methanesulfonamide; 

2-(lH-rndol-5-yIainino)-8-(2 5 2,2-trifluoro-ethyl)-8H- 
5 pyrido[2 5 3-d]pyrimidin-7-one; 

2-(lH-Indazol-5-ylamino)-8-(2 5 2,2-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(lH-Benzotriazol-5-ylamino)-8-(2,2,2-trifluoro-ethyl)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 
10 2-(2-Fluoro-44iydroxy-phenylam^ 
pyrido[2 5 3-d]pyrimidin-7-orie; 

2-(3-CMoro-4-hydroxy-phenylamino)-8-(2 ? 2 ? 2-trifluoro-ethyl)-8H- 
pyrido[2 ? 3-d]pyrimidin-7-one; 

2~(3,5-DicUoro-4-hydroxy-phenylamino)-8-(2 ? 2 5 2-trifluoro-ethy^ 
1 5 8H-pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Nitro-phenylamino)-8-(2 5 2 5 2-trifluoro-ethyl)-8H- 
pyrido [2 , 3 -d]py rimidin-7-one; 

2-(3 5 4-Dimethoxy-phenylamino)-8-(2,2 3 2-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
20 2-Phenylamino-8-(2,2 5 2-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3-Fluoro^-methoxy-phenylai^ 
pyrido[2 5 3-d]pyrimidin-7-one; 

4-[7-Oxo-8-(2,2 ? 2-trifluoro-ethyl)-7 ? 8-dihydro- 
25 pyrido[2 ? 3-d]pyrimidiji-2-ylamino]-phthaloiiitrile; 

N-{2-Cyano-5-[7-oxo-8-(2 ? 2 5 2-trifluoro-ethyl)-7 5 8-dihydro- 
pyrido[23"d]pyrimidin-2-ylamino]-phenyl}-acetamide; 

2-(4-Bromo-3-cWoro-phenyIamino)-8-(2,2 ? 2-ti4fluoro-e%l)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 
30 2-(3-Methoxy-5-trifluoromethyl-phenylamino)-8-(2 J 2,2-trifluoro- 
ethyl)-8H-pyrido[2,3-d]pyrimidin-7-one; 

2K3 ) 4-Difluoro-phenylaimno)-8<2 5 2 5 2-trifluoro-e%l)-8H^ 
pyrido [2,3 -d]pyrimidin-7-one; 
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8-(2 5 2 5 2-Trifluoro-ethyl)-2-(2 3 4 3 6-trifluoro-phenylamino)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3 5 5-Difluoro-phenyIamino).8-(2,2^-trifluoro-ethyl)-8H- 
pyrido[2 s 3-d]pyrimidin-7-one; 

2<4-Fluoro-3-nitro-phenylamiiio)-8-(2 5 2 5 2-trifluoro-ethyl)-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

8K2 s 2,2-Trifluoro-e%l)-2-(3-trifluoromethyl-phenylamino)-8H- 
pyrido[2 5 3-d]pyrimidin-7-one; 

N-{2-Methyl-4-[7-oxo-8-(2 5 2 5 2-trifluoro-ethyl)-7 3 8-dihydro- 
pyrido[2,3-d]pyrimidin-2-ylamino]-phenyl}-acetamide; 

8-Cyclohexyl-2-(3 5 4-diiiiethox>'-plienylamino)-SH- 
pyrido[2,3-d]pyriinidin-7-one; 

2<lH-Indol-5-ylamino)-8-methyl-8H-pyrido[23-d]pyrunidin- 

7-one; 

^-(S-Methyl^-oxo^.S-dihydro-pyridoP^-dJpyrimidin- 
2-ylamino)-phenyl]-carbamic acid tert-butyl ester; 

2-(3-Chloro-4-hydroxy-phenylamino)-8-methyl-8H- 
pyrido[2,3-d]pyrimidin-7-one; 

2-(3,4-Dimethoxy-phenylamino)-8-methyl-8H- 
20 Pyrido[2,3-d]pyrimidin-7-one; 

2-(2-Fluoro-5-nitro-phenylamino)-8-methyl-8H- 
pyrido[23-d]pyrimidin-7-one; 

8-Methyl-2-(3 5 4,5-trimethoxy-phenylamino)-SH- 
pyrido[23-d]pyrimidin-7-one; 

4-(8-Methyl.7-oxo-7 J 8-dihydro-pyrido[2 3 3-d]pyrimidin- 
2-ylamino)-2-trifluoromethyl-beiizonitrile; 

8-E%l-2-(lH-kdol-5-ylamino)-8H-pyrido[2 5 3-d]pyrimidin-7-one; 
8-Isopropyl-2-(4-methoxy-phenylamino)-8H- 
pyrido[2 s 3-d]pyrimidin-7 -one: 

8-Isopropyl-2-(3-mtro-phenylamino)-8^pyrido[2 5 3-^pyrimidin- 
7-one; and 

8-Isopropyl-2-(4-hydroxy-phenylamino)-8iy-pyrido[2,3- 
^pyrimidin-7-one. 
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13. A method for treating a mammal suffering from a neurodegenerative 
disease and in need of treatment comprising administering an effective 
amount of a compound of Claim 12. 
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